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1020030060912 #^ <gx}: 2003/12/11 

[AH fig] ^ 61 !? §j AH 

[aai^si mm 

m\mmi\] 2003.09.01 
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1020030060912 



2003/12/11 



[^IX|] 



449-904 

SJit sejAi mbfbi pj^ohs ^souum 120-1303 

KR 

mm*s ni423s°j ^§011 21 & mm, ni60^°i ^mou °j 

(oi) 



20 Pi 
67 e 

0 2d 
65 g- 
2,285,000 S 

1. s2f/d-a/diAi(Ea)_i 



29,000 

67,000 SI 

0 5! 

2,189,000 a 
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.1 I 

1020030060912 #^ Q*}: 2003/12/11 

4 s 5U^r #51*11 £ o]Sl ^13: «HH ^l^H clef. a o V 7] 7^, 7)% ^ 

ofl ^£ li^, ^oHl afll ^ ^^-f-* £"Tr P}^3ft T^l^fe 

5a 
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• > It 

1020030060912 2003/12/11 

*>.E*fl ^ o]^ ^{SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE 

SAME} 

IS.H£) ^] 

£ 1^ #2fl *Hd^ M 7>^1^ *V£^ ^*HH ^-^ ^ y^-g. ^tg<5|. 

^}7l ^^r ^^£1: 0 1^-. 

£ 3a^r #£fl 7l#ofl *fl2:^ ii^M W ^r^£o]cf. 

£ 3b^r £ 1^ *A' ^-g-^- ^-cfltt 

£ 7a ^H*l S. 7c ^ ^ ^ ^HHl a.^ £.<q tg^ y o Vl 3* -M^^V^l 
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«j» r. 

1020030060912 %;% Qx}: 2003/12/11 

JE 10a vfl^l E. 10h^ ■& ^l^o|| ^ tiV^^] ^i« 0 ^f ^ 

^JS. Jfg-ofl cfl*l ^-^^ ii^* 
226a, 227a : *fll 228a : XI 1 v}^3.%^ 

231 : X]l «l] a] 226b, 227b : X|2 5E.*1# 
228b : X|2 p}i3f 232 : X|2 «fl^ 
226c, 227c : Xl3 228c : Xl3 °^Hf 

231 : *fl3 tiflAl 229a : XU 

229b : Xl2 229c : Xl3 ^3" ^H^f 

241 : X|l °H 242 : Xl2 ^*H°H 

243 : X]3 ^3|1 0 H 322 : XU lcJ= ^ sfl^ 

352 : all 2 ^SBl^l i^-E. 3flE 410 : 

430 : wfl^d ^2:1- 440 : 

450 : qzf n>^a. sflEl 510, 610 : XU %Q Q<£^ 

530, 630 : «1H 550, 650 : ^ * 

531 : XU «1B 532 : XI 2 «1B ej-ol 

534, 634 : XI 2 *L<£^ 622 : ^ sflH. 

624 : X| 3 711 : ^£^^1 ic— ^ °$ ^ 
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»> V 

O 4 

1020030060912 #^ 2003/12/11 

712 : w]B sf^l -g-^ ^ 721 : afll ^ ifls. 
722 : 42 ^ a||:= 725 : *fl3 ^ = 
750 : ^= ^ * 752 : *fl4 ^ sfl = 

760 : 7fl3fl^lB^ 

aVE*fl ^ V *HH ^ 3? ^ 9±^}7) ^ ^ ^-^^H 

(mis-alignment )3. ^ ^ A}C| S ^ oi^ tiV^xfl ^ o]^ ^ofl 

<34> ^tiV2] DRAMCDynamic Random Access Memory)^}- Q€r *\)2.z] -§- *>:£*fl 31 °1 

E^M- ^3?r ^ ^J£» 7l^*>^ ZLS.^-E^ 7l^^ ^11 o^^S. 

£f€- 7]^a]^ ^ oicf. cfl^fls. *>M-^1 DRAM^ I7flsq B^l^E^ I7fl^ 

7fl5flAlEls. ^^H, DRAM i4 f-<^) 7fl3flA]E-1^- i£S]7] ^(storage 

electrode), -fr##(dielectr ic layer) ^ ^^-(plate electrode) ^JES. 

<35> oleitr ^aflA^o] ^^-g-%=( capacitance)^ nflJ2.e1 eJMeI ^ 

(readability)^ l^-C^-fb)^ j! iHS oflB|#(soft error rate)-8- ^7>*H , 
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•1 I 

1020030060912 #^ <^*}: 2003/12/11 

<36> DRAM f-sl ^Be] #42] ^J- ^-g- ^Al7l7l ^4<^ *VB*fl 

JL^^^JL 91°.^, o)o\) 44 ^X\B\SS\- ±*}±r ^B H 3.7} 7} ^cf. 

#^?T 44 7fl3fl444 ^ -g-^ ti Jr£^l ^*>7l fl*(Mfe 

7flsflAlB^ £^3* f 7 M^«>) 44*L\ ^ti^H^ #4* ol^Tfl 

$4. °le^ S-tr], ^Hfl HlB 4<?1 4^1 7fl2flAlE^ ^*Rr ^BB^r 4 oj^V 

7fl44^ J^aJ ^7># -g-*r ^ -g-^ Sj-iUr 1-7>^^>71 nfl^-ofl fcfl^^l 4^4. 

< 37 > «j)^*>7l ^SflAlEi-I- «lB 4*1 ^H?-°fl Cjsal-, 

COBCcapaci tor-over-bit line) ^3:71- *fl^£]:n. $14. #7l COB ^^fe ^4^2] 

iB&|4 ^(4^ ^4)°1 «1H 44 o^g} *)ltr44 &BJELB ^4 ^B&l 

4 44* ^*Hr 53 °1 7}^*>7fl ^4. 
<38> b4, aje 6 ^ COB ^-g-^^i, «KE*tf 7l^r #2] %s§ ^-g; 4B 4 

o]<4 44^ «1^W*>^1 3^*H ¥^ #^r» 4^1 7) ^ Jl4 i^H=r ^34 

<39> £ ^Sfl A)-^ ^ cg<*-§- 7 }-^ *>B*fl #*H4 ^.Efl ^ <g^4^ yj.ig.j- ^ 

^*>7l ^tb £4tr ?M4. 

<40> B 1* t£5}^ , 71^1 4^€ ^ ^^(ll)ofl Cfl4<*| £|JE. 4*1(13) ^ 

«1B 44(30H ^44. ^tr, iBE|4 4^4 ^ <3<* (11) o} 4tr i^^l ^ 

= ^(50) ^ ti]B 4*1(30)4 ^ <^^(n)^ ^-g- 44 «1B 4*1 €-^(17)^1 ^ 

44. ^3 BB, COB ^4^0] iB44 444 S>3E^| 4^4 B^/i=4*l ^ 

■S- 3#4?lfe ^BE)4 ^ ^ *(50)-g: tilB 4^1(30)0] ^^14^ ^ o]44 ^ofl tifl 
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1020030060912 #3 < U^\- 2003/12/11 

*m !A7f °i±r «V, *>lofl -?~§-<5H ^ cg^ (n) ^. ol e 21-01(30) ^ ^H. e}ol(i3)ofl tfls]- 

<4i> €#tr w r ^r ^-o], al^^l ^3^7} ^7}Q°\] trfe)-, ^s}- ^> %■ 

^ ^7>*>ZL n}eH, Sign l-o] ol^rfj^tiK^, ^ ^Tgofl cfl^ z^l^l Hl)7l- ^ 

7>^>^ a>^1 Aizv ^-^(photolithography processHH ^ ^ H *r^°l #4i*rA^*l , 

<42> o]d\) ty?}, DRAM #*HH^r §^ ^^^Btill- ^Al7l7l ^*fl ^fl^ 5fl = 

(landing pad)# ^>-g-^>Jl , 0.1^ °]-5}2\ sflig H.7HH^ 7>7] ^ 

(Self-Aligned Contact; SAC) °l-g-SH ^>^1^ <4^ W 

<43> s 2a ^ S. 2t>Tr ^efl 71^1 ^ £K£3] ^ * ^ -g-«-8: ^ 

*f7l 3}tr £ 2a ^ £ 2b^r £ 1^1 a~a v ^ 4^ 7>^ ^^^#o]4. 

<44> £ 2al- ^tS-f H^l^l r^r^C shallow trench isolation; STI)^ ^ 

^ ^7>^-el tiVS^l 71^(10) ^oHl ^7>^-5l ofl ^ ti. oj <*| -g- 

^ £ tf-i-, ^-7] 7l^r(l0) ^oHl $1 = b}°] £.5. afl*£|fe 711 °1B ^ ^^.^/^efl^l 
i^r^ M0S B^l^El*^: ^tr^. A oM M0S B^^Sal 71^(10)^ 
^i^ofl a>s}-#^ jg^ ^^sv(20)# *§^tr ^P, 5r^- 7l7fl^ ^(chemical 

mechanical polishing : CMP) ^ ofl*l»J} ^^^1 ^*fl ^>7] ^fll #^1 ll <£[ ^-(20)^- ^^r 

sl-trnf. nei cf-g-, ^Sj-l-ofl cfl^fl ^ aiz]- Aiinall- ^ ^Td^S. ^7] ^1 ^ 
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•I '•. 

1020030060912 #^ <Qx\: 2003/12/11 

^"71 m ^<£^(20) ^ ^Hl #^^#-a- ^, W 

_SL>i/.E.efl<y ^#*Hr SAC s)]^-i;(22a, 22b)-8: 

<#7] m ^^^"(20) ^ ^-71 SAC 3fl^-#(22a, 22b) A oHl 

^ *fl2 ^^nV(24)^- 1000~3000A^ ^zj-^V ^, sj-t)- 7)7\\^ <?^KCMP) ^ 

vc^ ofl^yfl ^o.jl ^-71 *fl2 ^?Jr ^^^(24)1- ^s^t}-. a>^]a1z^ ^jcfl 

#71 *fl2 ^<2^(24)* ^z^H S-efl^ ^ SAC 2fl = (22b)l- ^**]7| 

^ a]B 5}o] ^eh l-(25)-g: ^ , #7l w]e 5}o] 2^ ^(25) ^ *\]2 £<3^(24) 

A <H1 B|B]-^-/Hl^ ^2]-#(Ti/TiN)S °l-f-<H*! ^ ^#(26) ^ 400-800A ^£^1 ^ 
^11- 5Ett ^^A>ol^^- ^^>^ win e^-g- .£^#(27) # ^^*>J1, 

zl $]°\] ^s}-!-^- ej= 1000-3000 A ^££1 n^lS. w]B ^91 ^a#(28)* 

cf. nei cf-g-, a>^1 Alz]- ^-^o.S ^-7] wlH 5}o} u>^H#(28) ^ £##(26, 27)^8: 
^ *fll H#§K26, 27) ^ alH 5>o] p>i3.#(28)^.S. oj^^^l «1B e^l (30)1-1: ^tb^. 
^7l>H, #71 Hie ef^l p>^3#(28)-^ ^Ssl^l i^JEL ^ ^ S}7) aiz| 

^ a] «1B &(-<?] (30)4 ^Ssl^l icJE. §i» * ^H^l 7i^(oli- #^5} *lcf)^r 

7l -§-# 2000A ^1^-^ -^-^S ^Tfl ^^W. 

Tjl^sflA^ a o t. 7 ] W ] H e^o](30) ^ ^)2 ^?_> ^-^^-(24) ^ ^^<^1^1 ^}3 

^ #71 alH 5}^I(30)^ wlB 51-^1 ^s|]°H(32)-i-g- ^S^^tf. ^-ol, 
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1 1 * 

1020030060912 #^ <^^>: 2003/12/11 

Br°](30)^ sflEi^ ^sl-l-S ^l^^l «1H ^91 ^1°H(32)-I- ^ A ^}7] ^3" ^ 

^l^M nfl^-oll, -g-^ o] s.o^X| ej-o] ^^(28)0) K ^o) ^ 

^(loss)^^-. 

<48> o]o]A\ t ^7} ^.^-^^ BPSGCborophophosi li cat e glass), USGCundoped si 1 icate 

glass), HDPChigh density plasma) ^Sr-i- 2.^- CVDCchemical vapor deposition) °1 
^H13 ^^^-(34)^- sK v 7)n^ ^(CMP) 3^ ^1^1^ ^ilS. 

#7) ^13 ^^BV(34)* ^s^x}. 

<49> £ 2b# %^§>^ , AV^l ^^joi ^-71 ^3 §^ ^<*m-(34) ^Ssl^l ^EL sia» 

^(32)ofl tflgfl ^ Aiz| AjiHy]^ ^ ^iz| 7 [iS #71 *fl3 ^^(34) ^ ^12 

^<g^-(24)^r £^ -^^H #7l ^^.^ <3<* SAC ^ = (22a)^ ^#*}^r ^£3*1 ^:E. 

^ l-(50)^g- ^th=h 
<50> 0)°]*}, s&7] SSell^liH AQ^r A]7]^V ^, %7] ^msl^l 2tl= #(50)^1 vfl^- 

l-B^el-^-S. ^l^-^^l ^12 ^^r^, CMP 5E^ ^1 *1 »A ^<LS. #7] 

^}2 ^e^H ^SSl^l ^11 = (38)1 

<51> Aj-^^j. ^ aj-^cfl o^ig, SAC ^-^>7l ^S^fS °1^<H*1 tlj 

B £>o] P ]. i3 ^ ( 28)^ ^7"W^o) ^> SS win ^ (30)^1 ^o] 7 > ^}7]t]] ^cf. 

^1, sfl^d^l ^*r^ «°1 O.l^m ol^>5. ^ w]H H^<y(30)2f «1B ^^(30) 

7}^o] ^c^-S-Tll S^H.^, HlH 5-1-^(30)51 <H ^ *!] B t>l 7> #7>*}-7ti ^Cf. £E3r, WlH H}<?1(30) 

^ ^<Hl WIS ^91 (32)7} H^sH ^3HH ^13 ^^BV(34)^r 
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1020030060912 #^ Qx}: 2003/12/11 

, «1H 5^-01(30)1: A>ol^ ^>^ol d^- #«Hl-7fl J£|<H «1H e|-°l(30)^ o^^b^I- ^ 

<52> ie^t, SAC ^-g- ^J±*}7l alB eJ-<£ ^a^(28)^ 

Sefl^liB^s] ^s^ofl ^tb »1H ^°J(30)^ E| = ^(lifting)°l ^3*>7ll €4. ^r, 
z> n>^a. 7 > 5*1^ 3.n>-s nl^-<ge^ol«lB7> #7l SAC sfl^(22a)^-Sl 

^ o. W1 o|]A^| W2^. #<=H -1-711 S)<H i^JE. ^%>ol ^7>S>^ ^l^oj ol^ 

<53> ^g, ^Hfl ^ofl ^ o. i^. ^o] ^o. ^^o^ ^Kg. 

<54> £. 3a^r ^Sfl 7l#ofl ti>c^| ^-xll- ^^*>7l ^ *V ^S^l Jl , £ 3b^ 

£ IS] 'A' S|-uH*V 3g^£o]uf . 

<55> £ 3a» ^Hfl^ H <HH1 ^l*Rr ^-f ^ #3*} 

^ wlB eKl^ ^ A o v (60, 70)£r tfi^JSl 7 }x\JL Sl^HS., ^ «■ ^ ^ 

^H^Hr *H cfl^l^l 71-^4. ^, 5L 3b» tis^ , ^ 

3 5fl^(40),^5)]olA^(32)» ^ ^-f zj-z^ ^ ^^M- 7MJ1, °1 

3*Hir ^ ^ *£r nl^-OJ^-Ol^ H7 ^ ig-^>*l ^ -f cfl^jo] ^.^ofl olcf. 

<56> ole-1*V g-^-g. €fl^*>7] ^ ^tb 1 ?]^ ^1366621^^1^ cM ^<S^ 

«KE*ll ^7>ol JL^SH Cfl^r A]-^ Alz]- ^jofl^cq p^^. ^-|[. ^ o}- 

^1S «o>^°l 7flAl£l^ ol^ 
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1020030060912 #^ 2003/12/11 

<57> =LZ]H, ^#*V ^"H ^*Rr ^-f -L ^*<H ^£^1 ^2] 

^(throughput )<>1 Ir^Kn, Sife *Hd*l^ *^ 7l^ofl 

tfl^V ^fl^o] 7]#^ ^ofl cflsfl^ <y^r}ji ^x}<£ » 

(design ruleW 0.1/mi o]§>olji e ^.o]ofl tfl^-o} cg^-g- 7 M^- ^-£^1 

<HH, ^£51^1 ic= ^ ^ *H ^>j-<g^oi^3 nj-^l (mis-alignment margin)^: ^-g-*l 

s^L*^ ^T^Tfl ^cM: 5Hr a>£^l ^<5Kr 3 

p>^]^ *}<>lS* ^ * ^ y o^* 

<61> ^11 ^-fr ^3r>7l i^rgo] c^aHH tr)--g- *YS.x\) ^1 

^ ^ °J«°1 ^3 «^ ^* 5Hfr 7l^r, Aj-71 71^ #ofl ^^^V, ^"71 
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1020030060912 #^ ^7}: 2003/12/11 

#<*1| 3*1*}^, ^1 SL&^t ^ #^f SA^oH Aiz]- ^ pj-^a^^- 

^l^Rr afll «fl^l , #7l ^^sv #°11 #7l 2fll afl^l^ <^^M ^2 g #7] 

afll Hfl^ofl cfl^m W H-^sW ^12 ^ ^^f* a|)2 D>^H#^r n^l^Hr ^12 «fl 

<d, ^"71 #7l 4>ao| e}^H ^^*>^, >()3 ^ ^13 ^af^-a- 

^ ^]3 aflAi, #7l afli tifl^, *fl2 Hfl^i ^ ^13 tiflAl^ <^ofl 2^7} *fli ^JflMA^ 

2fl2 ^floM ^ is)M*|, ziejJl #7l ^lll isfl©^^ #7l ^2 A>ol ^ # 7 } 

2fll i5||olA^ #7l Z\}3 ^l^l #7} Q<£^ A7] ^T*^ #7} ^ cg^S.^ 

^#3^ afll JZ^l ^ ^2 £^^11- i^W. ^71^, #71 #71 2fll lfl*l 

^3 nfl^l-^ tfl*>o} 4el- ^^^4. SEtl:, #71 *I13 *>^H^£r #7l 2fll tifl^oll 

tfl^Kr #^ SA^ofl *fl 3 ^ZV 7>^H, ol nfl, # 7 1 7fl2 ^ Z| #7l ^3 

A14 ^Jf^f #7l afl^o. -a] ^3. cfl^l^o] ^ G V| 5Hrth 1"^, ^"71 ^11 

^z}- ^Jffe. *§#-§: 7>^H, #71 *112 ^ #71 7113 ^ z*7l <8# 

-a- 71-^14. 

<62> m ^*>7l $f>\<^ ^3 tf© ^ahhi hHe- ai 

£*11 #^1^, *U ^ ^ ^12 ^ °j<^-§- ^f-^Vi ^is. <?l^Rr ^111 ^ 2112 #^ ^ 

5Hr 7m, #71 7m #oll ^^B]-, #71 ^<?!^- #oll ^ ^ , Tfll ^ 

#^1 #71 2111 tiflAjo] o^^dl ^1^1^, ^12 £2i# ^ #71 21U tifl^oll cfli£*Kr 2-^51 
o)l »] 2 ^zv ^^-^-l- ^12 nl-i£I^-i- ^l*Kr 2112 «H^i, #7l ^<gsV #°fl #7l 2)1 1 tifl 

^O) El-^Oll ^^1*1-J1 ( 2113 51^1 # ^ 2113 ^H^* ^tll*>^ 2113 tiflAi, # 7 1 ^1 ti |l^^ Oj: 
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1020030060912 2003/12/11 
*§#€ XU ^ Xl2 ^Xl°H, # 7 1 XU afl^ <H #7l XU ^}o}X\o\] 

#7l Xl2 tifl^l^ ^^SlJl, #71 XU iX|°H^ ^ 7V7] ^t5H #71 

xu s-^ xu ^ ^^-i- 3 i^oH, #7i xu ^a]^ Bj- ^*hi ^# 

^ #7l X| 2 iXM>*H tfl^^ #7] XI 3 afl-id^ ^#S)Jl, #7l XI 2 iXH^sq. # 

*H 7>7l 3^3<H #71 XI 2 *# X| 2 §^ <3<3* i^#A]7l^ XI 4 iXl<>l>H, ^71 XI 1 

^XM^ #7l XI 3 :£XM*1 A}o)o} #7l XI 1 *# X| 1 ^Xl 3#*Rr XI 1 51 

*1X1, ne|ai #7l XI 2 ^XH-Hsj- #7l XI 4 r£XM*1 #71 XI 2 <3^£l XI 2 ^ 

^^ofl XI 2 Si^Xl-i- S^tf. ©i 7g°- t #71 XU ^ XI 2 SL^Xl^l #^sl sgTg *g 

#-£- tfl^^o] *J- nYQtg gc^ ti> Ej-^igXI 7\77\£: *§#-§- 7>^tf. JE^, #7l XU 

*fl*l XI 3 «fl*]#£r ^*>X| ^#S|J1, #71 XI 1 ^ XI 2 «T# ^^#^r ^|7l ^o] #l£u2}- 

^ w o v ^* ^3°}, #71 XU ifl*l X13 # 7 ] xU ^ xl2 §# 9m^4\ Qo) 

<63> J£*V ( #^*V i£tgo} XI 1 ^*>7l $1*H 5E t^-€- ^HH a}- -g. 

ti_V£Xl #*1^, ^ <3^-§r ^-71 i^>^ 7l^r, #71 7l# #Xl ^#E] 

#7i ^<a^ #xi #7i ^ ^*<xi cfl*><x ^ u-^-a- $^3*r XI 1 

«fl<d . #7l ^<a^- #X1 #71 xl l «fl*i^ °<HrXl #7l %# <3^X1 tfl*><X A >^ 

^#3ir $ ^ xl 2 wfl^#, #71 XU Hfl^ * XI 2 ^«H1 ^7} XU ^XM 

o 

>H ^ XI 2 ^XM*i, nslJl #7l XU ^XM^ #7l XI 2 iXI^H A > 0 121 #7l ^: 

**>^, <y^^ #7i %# ^^#51 <^^xi 7]-7i ^-2] s^xm^- 
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1020030060912 2003/12/11 

<64> itth 1 Vt g^ XU ^S*M ^ £ X^M. ^A]6\]d)) af^. 

alJEXl ^lfe, oj^^^. i^>^ ^ 7m> ^ ^bh ^^s.ofl 

^#^Hr Xll i^2= ^ 3)1^1-, ^71 Xll iS.e|*l ^JE. ^ sfl^l- ^ 4>7l 7l^r 

#<*fl <8>S€ #7} Xll «1B e^-oi *j ^ 

^ S.*1eW Xll X] i y]H e}oi n>^a^^r ^l*Rr XI 1 «1H 3^}, #7] 

#?> A oHl ^-71 XI 1 «1H e^l^ 3^1-JL, Xl2 «1H #7] XI 1 

AlzV ^JjLofl Aj-tL J2.A^ofl XI 2 ^ XI 2 *]H 3}°1 W-^iEL^8: ^ 

Hl*>^ XI 2 «1B 5}0], a o V 7 1 ^ ^<gnl- A o Vofl ^> 7 1 Xll «lH 2^5] Ef^ofl 5]x]?>}jL, X|3 «1 

H g XI 3 «1B el-oi qfA^n B^-*Kr XI 3 ti lH eKl, <#7] Xll «1H eKl , 

XI 2 «1H e|-oi ^ xl3 HlB ^M°fl zj"7l Xll ^M^, XI 2 ^ Xl3 

XI °1 ^1 , ^-7} xll -MM*^ XI 2 ^X1°H A >°1 ^ ^-71 xl i iXM*!^ ^13 ^sH°Mi 

<$7] *A<$.^ A7\ ^7] Xll ^JEL 3fl = s.c>fl Z\7\ 

^ XI 2 i£5}*l 2t = sfl^-l-* £t^4. 
<65> gc^J. AV^*V ^-rgo) xll ^-aj-S- ^*>7l *H ■& ^ S 4€- ^*HH 4€- 

«V£X1 Xll <m % XI 2 B^r}JL °13*Hr XI 1 ^ XI 2 %^ 

^^-a- 7it, #7) xn ^ xi 2 ^ <3<2H ^7i ^#*Rr xii is^i ^ n 

^7l XI 1 ^£3*1 iiH §^ sfl^s. 5J a o V 7 | 7 ]^. Aj-dl ^7_1 ^"71 

^Hl ^^1*>^, Xll wlH ef<?l ^ °« ^ -2-^sl^l Xll ^14 ^ 

Xll win efo] u>^a.^^ ^wl^ xl 1 «1B Bl-tl, A o v 7l ^^ej- ^Vofl ^. 7 ] xll wflA]^ 

o^^ofl X12 tilH e1-<y B^d# ^ Xll ^^^-ofl cfl^f^ 2.A^ofl 

XI 2 ^jzt XI 2 alB ^3.^ ^} ^ Xl2 «1H ^91, ^7) %7\ 
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^cHl A o v 7l e}-=1H 31*1^1, ^3 «1H ^ *fl3 «1 B 5}<?] 4^3 

n^l^Hr *fl3 «1H 2}<?], #7) afll ulH 5^<ys] <# ^^o]] tgAj-g ^ ^ 2 -MM^ t 
*fll ulB e}<?]^ <|J ^^ofl *U ^sfloiA^i cfl^^><^ ^-71 *fl2 

7l ^1 ^ Sfl^l- i^#Al7l^ *fl3 ^3|H*1 ( J$7) *fll tll^ e}.olo| ^ s-^ oil 

A o V 7l ^12 ^HA^l Cfl%l^l-cr| a o V 7 ] H ] H ^clo} ^rt ofl ^ 5] :n. , *fl2 ^1 

olAl<4 ^ ^>7l ^^£1^ >£ 7 ] ^2 3.^ cgcrfofl ^#5}^ ^1 r±:£5l*l ^JE. 3fljEL-i- ^ 

#*171tt ^14 ^H^, ^-71 *fll i3JHo]A^ s£ 7 \ ^13 ^3Efl ol^| A}o] ^ J$ 7 ] ^12 ^ 

el^l 2t= ^ 5)1^-1-^. i^cf. 

i^Hr 4 ^fl^ <3<«°1 ^^o€ *H^*Hr ^1, ^7) 7m ^Hl 

^S#-g- ^*Rr ^741, ^>7l ^ #°fl aJ- 7 ] ^ ^^s.ofl ufl^-o} A}A] «J-^* tt]-e} 

^ ?2tt^ ^o*Rr #7fl, ZLSlJl tiflAj ^-i-S-g- 7f7l ^ H ^ 

^7} ^ ^S#* ^ZHH «?13*Hr ^"71 ^#^1 ^£ *V ^ ^"71 ^ 'g^* 

< 67 > AJ-^*V a. ^-^o) ^13 ^^7] .g. ig-t^oi ^aHHI n^-e^, 7 }%d\] 

?\ ^<^nV^. ^Aj^ ^711, ^ ^^1: A>olol Aj- 7 1 ^7_> ^<gnV Aj-ofl Aj- 7 1 ^ Cg^ 

1-^1 tfl^M ^ y o^-i- *VA%% %^\^: t&A, %7\ tifl^S-ol ^rtcHl ^7l iSflol^ 

1- ^^^fe ^7^1, ZlSlZL Aj- 7 1 ^]o]A^ Afolol Aj- 7] ^^^* ^7]*H ^1^*>^ # 
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7) <^i-4 *§#^ *v a o v 7] ^ ^#*i?m ^ *i#*i- 

^ #4* i^*Kr #B4 #*1^ 4s y 0 Vl ?H 4^€th 

71^1 ^ <3^1:4 4^1 ^ ^*Kr #4, #7l ^-Hfl ^<^s.oll *M ^ 

#*Rr ^11 ^ 4 = ^ ^#*Rr #4, #7l 4l ^ 3fl = l- ^ #7l 71 #4 4l 4# 
^#*Kr #711, -8-71 *f|l ^ Sfl^-l- AVol^ 4l %-7^ ^o^PV #6j| Aj-7l ^ 

§4 tfl^ a}a} ^-i: nj-ej- zl-71 «1B ej-^l B*i^ ^ #7l «1B # 

4 «]B b}<?1 n>^a.^-g- B^fe «1B BKl ■!■■§■ ^*Hr #4 , #7l «lB eKl^-sl 

^4 ^ V 7l i4°H» ^#*j-^ #711, #7l WlB e}^^ £ #71 ^4°H7> #71 4 

1 ## #4 42 %Q ^^-fr *§#*Hr #4, ZL^JL #71 42 ^1 

^^M" ^7l*H Sl3*Hr #71 %^ #3 #71 4l ^ 4^«-§T 

*3^H ^#*l7lfe ^ «^ #4# B^Kr #-£4 #^1^1 42: HJ-HH 4^ 

#, 71^4 #^ ^^l-^l ^B5}*1 icH si» tilB 2}-# €^ ^^Rr 

#711, #7l ^SSl^l IcS. ^ °J^4 ^#*>^ afll ^ 4 = ^ #7l tile e^o] ^eH cg<* 
4 ^#75}^ 42 ^ 4^«- ^#*Kr #741, #71 *fll jrflc r] ^- 7 ] ^ 2 ^ sfl^]- ^ 

A <3€ #7l 7l^r #<^1 ^1 ^<a^ ^^*>^ #711, #71 ^2 2fl£L #^ ^1 ^ 

^^■i- ^**>°i #71 *112 ^ 3Xfl = l- ^Al7l^ ^-^ 1- vfl«-oll #7l ^12 ^-^ 4 = 2}- 
^ ^13 4 = 1- ^#*>^ #711, #71 43 ^ BflS. #, #71 41 4^ 7.>oloj ^ 

71 41 ## # ^ #7l 41 4-^-^ #7l 42 ^-^4^ #71 41 ^ 
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^7} z\)2 ## ^ #7l ^11 f^?J H^-i: aflTlSH ol^^ <%<*<3\ t> 

4fro] ^Ifl sjjr^ ^ A] of) ^#A] ? 1^ A £e ^^| ^ ^ C^7]l, A oM ^£ 

Sl^l 2r.EL ^-BJj ^o} tflw-oll Aj- 7 ] ^ X SeB sflc^ ^ i^- ^4 SBfl sflc-g. ^ *Kr #7ll , 

zl^zl ^-71 ^4 ^ 31)]= Aj-ofl ^sel^l ^q-, -f}-^ ^ #eflolH *Hl5. 7fl 

3^1^ » ^*Vxr #711 « ^^Kr #£^1 ^*13 *112: *&^o] 
<70> ^ofl o^^# i Ol^^ ^€-*>7l flfc ^ «-§: 

^^^1-ji #7l iflofl ^sel^l ^JE. ^^.3.^ , A}^1 ^IZ]- u>^3. ^ 

^1 ^-Eflo) Dl^-^el-ol^H ##tb H o V ^^-^- f^*}7fl 3^J±l!: ^ olojl 14 

51-, 7fl3flAlEi ^S#ol ^ ^^Wll- *}v\^5. ^1 

^l0l SS-J^^ 0.1^1 Ol^>^ t^O] 1-^; ^tfl Cltil-Ol^S.^ ^ ^-^CHlA^I ^^C^ ^ 

#51*11 ^1 ^ Ol^ ^ ^M1*>711 i§^}*l#, ^Ol f>} 7 )°] ^AHl^-cHl o^^Ocl 

<72> ^. ^-^ofl ul-STg ^^-tb ^Eij D]>,-<gsl-0]#E ^ tiV^xll ^17> ^1^^ 

^17> *j^Sl^ 71^ #3^i7lS. t>Cf. 71 
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^MS. 7 ].-^]o> > m. ^ cg^ (diagonal active region)!;-^ 

*r*r «_KE*)1 7]^ ^-8-^- -a-g-§>4. 
<73> i 4^r ^- <^ ^Al^ofl ccfel- ^ <^^^. a^fe ti>£^l 

1- £Al^l ^Jolcf. 

<74> £ 4t ^S}^ , -g- ^-x$o\] trf^. HlJE*)] ^£^1 7l# ^ ^ 

(lll)ofl cfl^H *>4d ^ ^S- ^(113)4 H]H el-Si (115), ^ ^^(in)3|. 

^ iS.il)*! i^JEl #(150), ZLS]J1 <8^(lll)*r u]m e} 

«?1(115) ^tr a]E s|.oi ^Bfl(H7)* i^tr^r. 

<3^(111) <§>8€ afljElH ^ Alofl ^^*V nl^-^Hfol^e u>^l 

-8" m±*}7] 5. lofl ^ ^ 7fl^ ol^*>^ ^^(111)*^ ^ ^ 

^# -S-^Hl i£E|*l t£ ^ #(150H 3^€i=h <^7H, 

BKK115) ^ 7lE^ ^^(Inter-Layer Dielectrics: ILD)# 3^*rfe ^efl 

^1 »?HH ^^5] Jl, tf?L ^£21*1 i^JEL ^ *(150)3 ^ #3HH aiz| P>^a 

» 7fl-id*H, ^Mr*}^ *8^3*r SH^Hr ¥ ^ (in)!- *11 

54 tr ^ ^ i£i£|X| IcJE. #(150)#-8: <8 

<76> ol«V, ^-^o] ^Aloflofl H}-^ a>£.^l ^^Tfl ^^*V^. 

<77> £ 4^1 «VS.^1 51-^(113)4 <4^*1 b-b^* nj-sq- ^ 
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<78> £ 5a^r ^Al^ojl 4= aV£;*fl ^^^1-71 ^ *> 5*1 *V ^ 

<79> £ 5a# -g- ^1^1 rc^ abS^l #*l^r, 71^(100), 71^(100) 

^^m-(llO) ^ Aj-a. 2.^^^] afli aiz}- ^-ii^-(229a)# 7]-^^ »U n>ia^(228a)* 

^iHr^r 4U HflAl(231)* ^wltbcf. 5E*h *V£*fl #x]±r, *fll Hfl^i(231)^ 

<£4^o\) o] t}JL Aizv «.(229b)l- ^ 412 u>^3.^(228b)l- 412 «M 

(232), ZLS^Jl 41 1 Hfl^(231)^ ^^1*>JL 413 ^ ^^^(229c)# 5>tt 413 ^3.^ 

(228c)-i: i^Rr 4l3 yfl^(233)^§- ^lW. 

<80> 411 yfl^(231), 412 «H^i(232) ^ 413 ^^1(233)^ ^°ll^ ^7} 7fll ±H\}o]x\ 

(241), 412 i4l°H(242) ^ 413 iifl <>1>H (243)7} ^^M, #^ (111)^ eg <*J 

(105)#«H1 ^7l ^#Sl^ *fll 51*141(251) ^ 412 £^^11(252)71- Til^t}. c^H , ^1 aflAj 
(231)^1 <£ #^M1 411 ^ 412 i3|H>|7l- ^ ^ 51 Jl , 412 wfl^i(232)^ ^ ^°fl 413 i4l°H 
7\ ^^H, 413 «11^(233)^ «J 414 ^H^} ^€ ^ 

<8i> ^AHH o]^- yl £ ^ si« cg^ (105 )^- if-fr}^ <^(111)<4 

100)^8: ^1^. 

<82> ^^-f e^i^i ^7}-^ (Shallow Trench Isolation; STI)°1H- ^ (LOCal 

Oxidation of Silicon: L0C0S)4 ^ ^ w.^ ^ o.^. aV £ ^ 71^(100) -#41 

€-5l^# »^ ^(lll) ^ ^= <3<3# #71 *^ <3^(111)£: <« 1" 

w>(bar)Sl ^Aj-ol eefl(track)^l ^#^.5. ^^H, 4U ^(231), 4l2 ^(232) ^ 
413 Hfl^(233)^r «^ ^^(111)^1 iW<4 a}aJ tij-^ rt)-e|. ^^tf. oj nfl ( ^1 ifl^ ^3 

«fl^d(231, 232, 233)£r *\3. ^*^>4l yfl^l^^. 
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<83> sep ^^( 105 )o. ) ^ s-^, tiV£*H 7l^-(100)^ ^UllH 

(ion implantation) ^^SLS. ^ , 1*13 SMS (111)41 

^3*1, MOS H^H^^El^l <^ SE^r iELeflo] <3 <*H sfl^tf. 

<84> ^-71 71^(100) A cH ^^si-(llO)^: BPSG, SOGCSpin On Glass), USGCUndoped 

Silicate Glass), HDPCHigh Density Plasma) ^S}-ir CVDCChemical Vapor Deposition) ^> 

o)^.o]^. wl-^^Tfl^, sK v 3 A ^^V(CMP) °ll*l*-fl ^ SE^r ^s.^- 

S^-*V ^l-g-^H A c v 7l ^^bV(IIO)^- *8 i&s|-th=h 

<85> Aj-7i ^<gnv (110 ) Aj-ofl XU «fl*I(231)£r XU £^i^(226a, 227a) ^ A\ 5.$. 

~^(226a, 227a) ^^tt X]l *}^H^(228a)€- i^tr*}. ^7H , *fll £*I#(226a, 

227a)£r ^ IAS ^€ ^S. 4^ #B}^e|##(226a) ^ #7l 

##(226a) ^Hl ^£ ^^Efl #4* ^(227a)°-S Str, *fll 5L*i 

#(226a, 227a)£r ^<S, ^E^-, , ^^1^-, JEE^r ^ ^ =.4^ 

^^sHl S^-tb XU ^#(226a) ^ ^-71 ^1 ^#(226a) ^Hl XI 2 ^#(227a)-8r 

<86> ^7) ^1 o>^a.#(228a)^r S-^-i ^ <H1 XI 1 ^ ^-^(229a)-I- 7}^tf. 

Aiz| (229a)^ ^Hfl^ s.^ 3I *fl2 ^ ^^-(229b)^ #7l *fll 

*f^3^(228a)^ *r*l^ ^^^-(110)^1 ^ a}!^-!- ^ *§^£H, <« 

<87> A o V 7 ] ^o^nV( 110 ) Aj-ofl^ ^1 HflAl(231)^ <^ ^ofl ^ o] 7>23-§- 7^fl^^ ^ 2 tifl ^ 

(232) o) ^^^4. 
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<88> ^12 tifl^(232)^r ^12 £^#(226b, 227b) ^ ^ll «fl^(231)^ afli 

(229aHl tfl^s}fe ^ S^sHl *fl2 ^ ^^]^-(229b)# *fl2 *>^3.fK228b)^§: i^- 

*M}. a o > 71 ^2 £ ^^(226b, 227b)^r ^1 51*l#(226a, 227a)4 ^-^tb ^f-^ 

<89> £ 41- ^frH *J-^M. w}^ ^-ol ( s£A]d\}d\) cq*V kV^) ^*}6\] <&o]*\ , 

^(150)^ ^(111)1:^ aiH 7flt^oS o>qe}, 

*Rr *^ ^^(111)^1 ^€ *3r$ ^ ^^"t* ^#^1^. o] ufl, ^-71 ^ 

^ *(150)# *§^*}7) ^tb ^ n>^£l sflifi^ ^-71 *fll tifl ^(231) A <H1 ^ ^^1*1 
^2 tifl^(232) ^ ^3 tifl ^1 (233)^1^ *g^sM «flS-°fl, ^ji «flAi(231)4 ^2 ^ ^13 tifl^ 
(232, 233)£r *}S. ^°lSl-7ll ^cf. ^, ^-^ *(150)^8r ^^^7l ^ *V ^ ^g- 

^^Hfr ^°Jr, ^ tf^M ^"71 ^ °>^a ^ll^Kr ^2 ^ ^13 tifl*K232, 233) 

^2 ^ *113 ^Ha1(242, 243)* X^tb <^-^-7> v-ll7iElJ±( negative) ^>-& 7>^£ 

^ *\ zj-sq ^ ^ Aj- 7 ] Alzj- p> i3 3flHol ^7fl*>xl afli «fl^dC231)^r ^o.S.^-E-1 

Aizi-ol ^1^£1<>1 *fll i3l)olA-l (291)1- 5L^-*>^ ^°1 i*lE}j± (positive) ^ v £^ 
-Aizi-slc}-. ^p-x-11^ o,^, £ 5^1 5*1^1 w>s>}- ^-o] n>^a^(228a)^l *fll ^ 

^-(229a)^ 5L^lB|y. ^ ^^-o.S. ^^M, *fl2 *}^H#(228b) 

<i *g>83 *112 ^ ^^(229b)^r vilTl^y ^a>1- ^ ^i-o. jg. ^^t}. HLtb, 

*113 <4^a.#(228cHl ^€ 43 ^j^^-(229c)£ ^12 ^ ^-^(229b) ( Hl tfl-§-*H ^-11 

TlBja. ^a>1- ^^^cf. »H ^j^^-(229a)^ ^12 ^ »13 

xjz| ^Ai«.(229b, 229c)^ ^ Vo lt!: ^> w o V ^ ^ ^£4. 

<90> £ 5b^ -£ 4oll ^AlfV aV^^l ^-^1 ^ 'B' ^^^r ^-tflt!: ^^Sojcf. 
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<9i> £ 4 ^ s. 5b» ^2:^ , rcj-^ bY^z\) ^x)6\] ^^s)^ #(150)£- 

£ 3b<i ^2fl «o Vl ?Hl 1- iL3- -fs. 250^.5. g.*}^ ^ ^Tfl <$ 

3(111)3 sun ^oa^ ^#3^13-. o]e^l *(150)<*H 

711 3^, ^ *i^3 #^1-J1 #33 J^-fr y>jE3l #3* *H3£« ^ 91 A) 

€3". #(150) 33^ *(150H1 ^£1*1^ £#313 t^^SI ^<HH£ £ 3b^l £ 

3^ #=fl ^3 ^-f ^^o] ^- 7fl3 #3 ^^^l^, 3ft «>£^1 #3^ 

°J^3^ M ^3(111)3 ^^#^r ^Hl 3^ «H1^ BE^ a> 3^°ti 7>3^ 

¥ 7fl3 ^3 ^€3". #3 33- p>^3. 31€3 a o v 7 ) ti fl^(23i)^- ^ 

^<#-°5. 3"3 33*>3 ¥ 7fl3 ^ #3 2.°^ tfl^tg^ o)^xl^ ^711 

€3-. 

<92> ^-71 ^^^(110) ^-«fl ^3tt ^3 afl^d(233)^r #7] afll 31*1(231)3 ^3 

7fl^fl*H 33tt3-. 

<93> ^-71 ^13 3l*](233)£r 3U Hfl-id(231)-g- ^^^.S. ^^l ^2 aflAl(232)3 ^^^°11 33tb 

3-. BE^b, ^13 wfl^(233)^T ^13 £##(226c, 227c) ^ *\}3 3-^H#(228c)# 5.^4. 313 
IE##(226c, 227c)^r X|l 5L##(226a, 227a)3- ^3 3~§-*M , ^ 

< 94 > ^1#*1 3-3- ^3, ^3 ^13 ^3^(228c)ofl£ 313 33" ^<3-*f(229c)7> *r 91 

4. ^, a o v 7 ] A >^1 33- n>^3 5fl€°l ^"71 ^1 ufl^(231)^- g)-cr] ^li uflA}(231)* 

S}-#3 £#33£^t 333-^, ^12 33" ^3-^(2295)3- 3 33 3 tt m 3-^3.#(228c) 

c]} ^13 Aiz]- ^Ai«-(229c)7l- ^^€3-. ^13 tifl^(233)^l 313 3^ ^3^(2290)7} ^^3^ ^ 
■f , ^2 tifl^(232)3 ^12 3^ ^33^(2295)3 ^7>xls ^jji afl^(231)3 3U 3^ ^3¥ 
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(229a)S>Kr =L *§^7} ^°]*}7l] ^cf. ^43^, £ 5a D ^ £ 5b<=Hl S.^ £°1 , 4l 

n>i£l#(228a)4 <8>S€ 4l ^ 3*W229a)fe •f-^^o.S. 5L*lE}J± 7}-§r7]W 
*$<#o]5i, 43 p>^3.#(228c)^] ^13 ^ 3H-¥-(229c)fe 4^*- 7l^7l# .2. 

s.^. ^^o]4. nJ-eH, 4l ^zf ^^-(229a) ^ 43 ^ ^^(229c)tt ^ S ^-o) «V t^a} 

<95> ^ ^aHH 4f HV^^l ^1^, -^-71 4l 4^(231), 42 4^(232) ^ 43 4 

^1(233)^ ^£ 41 ^4°H(241), 42 ^4°H(242) ^ 43 ^3flo]^(243)» 

<96> # 7 ) 41 tflxl 43 -MM*} (241, 242, 243)tt a oM ^^(llOH tfl<5><*| ^ 

» ^ ^^H, 4» 0)=^^ 41 ifl*] 43 ^4olAi(241, 242, 

243)1: -8: ^1-7) ^ ^ * *>^£1^ <3 W tbuf. 

<97> ^-7] ^s. ^o,]- £^4(251) ^ 42 S.^i4(252)7> z]-7l 

<98> #7) ^ £^4(251)^ ^7) 41 ^4°H(241)£)- 42 ^4°H(242) ^<£^ 

(110) 1- ^t#*H *^ ^3(111)^ ^(105)4 42 £^14(252)^ # 
71 41 ^4°H(241)^ 43 ^4°H(243) Aj-olo) ^<£n|(110)# ^ cg^ (m) o] 
sh« <3<*(i05)4 ^#tbcf. ^, 41 ^ 42 £#4(251)^ ^7) ^3. °]^*Hr S3 3 

(111) ^ ^-eH cg^(i05)4 A 7) 

<99> ^ ^ 2 £^4 ( 251, 252)^ £ 44 £A]*1- ^.efl ^(150)^ 4£ 

^, °1» ^4*H 3°.^, SM 41 ifl^l 43 4^(231, 
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232, 233)^ % =l<$ 2\n S.°<HI ^ =L *§3)7} ^^t}. a, 

#7} afll £^^1(251)^1 ^ ^1 <&€3 ^fl*l ^^^^ 7>?}£ 7M^ ( ^sfl ^ 

°fl ^*Rr ^-fS-Cf £ 5b£] ^-Jl 250^.5. ^^(105)4^1 ^ 

*H ^^^l^f. 3=#, =Sr°l, XI 1 £#31(251) ^ X12 £#31(251)^ -§^tt 

^^(lll)ofl ^s)xr ^o] o^e}, <y^Kf *]S. ^^(111)^ ^ 

(105)^1 

<ioo> a_ 4^ *UHH1 ^4 = ^, ^-th n}xi,g- 7 >^^ «V;£31 

#*l7> Xl^-^cf. nj-H^, £ 4*fl ^2:1- 7]% ^, ^(111) 

■i-aq- Hfl^(113, 115)€°1 ^ °o V W 4^ 71^ °l-g-<5}<*| tt 1 ^ ^^-2.^ "?l^Kr 

%^ ^^(lll)-i-^ ^ 7fl^1 <3<3-g- tg^H ^#*l?l*r #(150)^ 7}7.) ±t BlSL^} 

<ioi> £ 4 £ 5a # ^Al^Hl aj^ «V£*ll ^1^, ^ ^(105)-^ 3L^> 

*r #^ ^^(lll)*ol 71^(100), 71^(100) A oHl *§^€ ^^(110), ^ 

(lll)-i-oll tfl^o^ A>>y wj-^o.^ ^*l*Kr Xll «ti^(231), *fll yfl*i(231)^: *}°}°\] ^3- #^ 

(111)1- tflsH A}^ wj-^c. ^ fl*]^ *V ^vcq ^ 2 yfl^#(232, 233)^8: 
=L 9]d\] t i5]]o]^(241) ^ X12 ^1.(242, 243)3}- ^^Rr ^ ^ (lll)*^ ^ 

^ ^ ^^(105)1-^ z|7l ^#s>^ ^ 51*1 311; (251, 252)# i^W. 

<i02> a. ^Aj^ofl aV513l ^1^, <^^(i05)ol $1^ ^ ^^(lll)!-* 

lt*fe 71^(100)^- 71^(100) ^-ofl ^^^(110)^: ^wlW. ^7} 71^(100), 

^^(111)1- ^ ^^(105)1:^- ^ -a^* w>sf -^^tl- «o v ^-°5. 
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<ios> SEtb, ^^^-(110) ^Ml^b ^(lll)*^ cH*>c^ *&*£o_S. *fll wfl^(23lH 

^^Itlcf. «l]Ai(231)^r ^Hl^ tifl^sj- ^^tt ^ 

4 1 5^. ^, ^1 tiflAK231)^r 51*l^(226a, 227a) ^ A oM ^Hl *}^E1^ 

(228a)* if-W. #7l *fll ti^o] n>^H#(228a)^ ^ 2>| eH Al 

^^-(229a)7> ^ $X^. 3^, ^11 «H^(23lH <^(lll)#°ll tfl*H ^o.^. 

^^£]7l nfl^-ofi ^ ^ff-7]- ^ ^(cell current)7> ^7}is}±± S.s\-7} xc\-s} 

7He aV^l *flS^ ^ 

<104> ve^:, ^HH ^Itb *KE^1 ^2 wfl^l:(232, 233)-8r ^7) 

*fl2 tifl^#(232, 233)£- €^^-(110) #4) A}1 *fl^(231)* a>°H ^JL ^7} ^(111) 
1-^1 tfl*M ^ t^A^ ^12 ^#(232, 233)^8: £^^(226b, 227b, 226c, 

227c) ^ £*l#(226b, 227b, 226c, 227c) A <H1 ^HfK228b, 228c)* ^W^f. ^2 

aH^l#(232, 233)^ *}^3.^(228b, 228c) 7}^^} *}\J\-7\ afll «fl^d(231)^l tfl^]-^ # 

SA^ofl ^]2 ^ ^^-(229b, 229c)# 7M *r 91^. °) , >fll ^4 ^^(229a)S] 
^A>JE^ ^>7l ^12 ^zj- ^^-(229b, 229c)£] ^ H ^o}^. 

<ios> aflAl(231) ^ ^12 Bfl^l:(232, 233)2} ^t*^ AA A\ ^s)H*|(241) ^ A 

2 ^H^-I-(242, 243)^1 ^=H=K 
<ioe> M. ^a^H tiVjE^l #*1tt ^ ^"^ £^^11-(251, 252)* i^tf. <$7) 

.£^11-(251, 252)^8r A?\ ^^1^1^(241)^ *\}2 ^H;-i(242, 243) ^H^l ll<2 
sKllO)* #^-SH, o]^^ ^^(lll)l-ofl ^ ^^(105)^11 ^, 

^}°\M 9)i5}T£ ^^*1 <^(111H 4 t7I1^ cg<*|(i05)°) o]-u|e)- cQ^^} 
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fe ^<m-( 111)^1 ^r*fl &fe ^ ^(105)^- *8^«M ^-#^1^ ^ 

J£*l #^^r nflU*M *V ^ £^^llr(251, 252)# 
<107> ^7} tb ^ £^1#(251, 252)£- £ 4^ ^ *(150)* 5=*I ^ 

<*l ^^-S, -g^tb 5Efe ^12 tifl^H-(231, 232, 233)^ S.<# ^ ZL<Hl 3)^ ^ 

o^S]^ s.fH 5L<#6\] tcf^ n ^Efl7> ^, ^-7] £^^#(251, 252) # 

*>M-^ «H1*8 Sfe W^ofl 7 y?}£ tg>g>g. 7}*M, ^sfl ^ofl o^}^ ^o.^cf 

£ 5b^ ^-S. 250-2.5. S^l*!r ^^f- ^(105)^ ^ ig^ol ^o^^lrf. 

<109> S. 6^: S ^ ^Sr^l ^ ?b . 

<no> £ 6 o. ^^3, ^ ^AHiofl oj^b tiV^^i #*lfe, ^^#( 105)°1 *^ <3 

^o. 7 |.^- 71^(100)* 105)^] A7] ^#*>fe *Hl ^ 

£L ^ sfl = -i-(322)ol <*|7H, *fll 2^ sfliEL(322)Tr ^ €^ sfl 

H.( landing pad)e}Jl51 -i-^t}. o]^ ^ ^asie H ] ( aS pect ratio)!- ^-^^ 

^ -2. ( not -open ^ , H^fe ^£3*1 ic— ^ sfl^V #&|ZL7> 

<m> je^K £ ^Ho| ^tr #*lfe %-?r ^<d^(110)-ir SlM^. 
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<112> A oM ^^"(llO)^ XI 1 ^£Hl*l M ^ = #(322) ^ 71^(100) A cH ^ 

^^^-(HO)^r X1«S3. ^^*V HV^aJ«Mlfe W 7l <^d>(CMP) ^ 

<iis> a^. t ^Aloflofl ^tt #5= XI #*lir Xll «1B eKl(331)^r i^tW. 

<114> A o V 7 ] ^! W]E 2}<y(331)^r, ££^(110) -*«fl fl*|*|-al, X|l E}-£l 

(326a, 327a)3l- XI 1 «1B £^^(326a, 327a) XI 1 «1B ej-$l ^3#(328a)^r 5E. 

<H5> ^-71 Xll «1H e]-^ 5.^#(326a, 327a)^r ^ *r3E. ^^1^, 

n}^ ^#?1 w}<2}- ^-o] O.S. ^€ ^£ $44. XI 1 «1B *>i3#(328a)£- 

^ S^sH ^11 ^ ^^^-(329a)«- 7>^lrf. ^l ^ ^ ai Jf (329a)£l ^Efl^ ^ g *f| 2 
xjzf ^^^-(329b)^ *Mfe Xll «1B e}<y n>^a#(328a)€: ^<3^(110H <W 

<ii6> ^-71 ^^nv(iio) ^Hl^ #3* 7flXI*M X]l «1B ^(331)S1 H^l A 

*1*H= XI 2 tijH 2j-°l(332)<X ^JelcK 
<ii7> x| 2 a]H ej-<?l (332)^8: Xl2 «1B 2}°] B*I^(326b, 327b) 3l Xll «1B &KH cfl^= 

*>^r ^ £] ofl XI 2 ^4 ^^-^-(329b)# 7>xlfe A]2 «1B 5}-<U *}^3.#(328b)* B^t 

4. w>^- ^-o], xll tilB £1-^(331)4 XI 2 ^ XI 3 «1S eKl(332, 333)^ ^ 

E-S-A^o] #°1*>X1 ^A. ^-Xl^BB, £ 6^1 Xll ^1 B 4i3f 

(328aHl Xll -il^ ^^i^-(329a)^ ^^lul, Xl2 «1B p>^^# 
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(328bHl X|2 ^-*f(329b)^ ^#°U}. nJ-eH, XI 1 ^ ^^-^-(329a) 

^ X12 ^^f(329b)£] U-<8= ^ ^A> £7 > t}=7ll €4. 

<ii8> t at!:, ^tb i&SXl ^^^-(110) ^ XU «m 2}°J(331)^ 

BH§H 3*1 *Kr X]3 ti]B. 5}°] (333)^8: SL^t^. XI 3 tijB. B|-^l(333)^ XI 1 *1B e}-*l(331)* 
^43 A oM XI 2 a]B 51-^(332)^ «Vtfl^ofl ^l^tf. SEth XI 3 *1H eKl(333)£r XI 3 «1 
B. h^o] _ £ ^a (326C) 327c) ^ ti | B ^.o] n>^^^(328c)-i- i^^. 

<ii9> a o v 7 ) x|3 a]H h}-°J p>i£l#( 328c HIS Xl3 ^ ^^^-(329c)7> *§^€ ^ ^i^. 

a>^1 A14 n>^a. 3fl^o] xl 1 «1B 5}°J(331)^- ^°<H1 3*1 ^^1*>^, XI 2 

^]^^-(329b)^ tfl^sqfe- ^Efls. X13 5>o] *>^H^(328c)<*fl XI 3 ^ 3H-¥-(329c)7> ^ 

^€ ^ SU^. X13 ^4 ^Ai«.( 3 29c)7> ^^S]^ ^-f , XI 2 ^l^ ^-¥-(329b)£|- 
XI 1 ^ ^^-¥-(329a)^-fe H ^Hfl ^ ^ ^ £l ^ &q ^9] 3-<#°] t)-stj.. 

<i20> ^Xl^^-S., £ 6*11 w><4 ^-ol X| 1 «1B 4^3.f-(328a)<>ll XU ^l^ 

^^-^-(329a)^ -f-^ j1, X13 «1B A9l ^3.^ (328c HI XI 3 *14 ^ 

^-(329c)fe *S#<Xi=h ^^i, XI 1 ^^^-(329a) ^ XI 3 *)A (329c)3 3 

<121> se^V, £ ^Al^o) aViXl ^lfe, XI 1 t>lH 5}tl(331), Xl2 «1H H}-°J(332) ^ XI 3 «1 

B e}<?!(333)£] ^°\\ AA XI 1 ^Xl<>H(341), XI 2 iXI«H(342) ^ XI 3 ^XI°H 

(343)1- £^th=h c^7l^, XU xfl^l X13 ^XM^O-il, 342 , 343)^ <#7] ^^(llOHl tfl 
<5>c*] Aiz| Ajuflul!- 7H^ ^^4. XU xfl^l X|3 iXM*K341. 

342, 343)1:^- *>7l §H] # 3tt 4^32] ^tf. 
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<122> jEtb, ^*HH ^£^1 *fl2 ^S&l^l ^ = 3fl = (351) ^ *fl3 

3*1 ^J= 4^(352)» 7t-^lrf. 

<123> ^7} z\}2 ^Ssl^l ^ ^ = (351)^ ^1 alH e}^ ^ (341)2}- #7l *fl2 «1 

H e}--?] ^2flo] (342) A>olo| ^^(llO)^: ^-f-^M sH+^l *HJ <8 ^ ^ 

(105)1-^1 , ^13 ^= 3flH.(352)^ *fll «1H ^ i2H°H(341)2l- ^3 

«1H 5^<y isHo]^(343) ^}o]9] %7\ ^^^-(110)^: ^7} *^ «3 «H ^^Hr % 

^ <3^£| ^^ (105) ofl ^^t}. ^, ^12 lt = ^ 5fl = (351) 31 *\}3 

ir.H. 2)1^(352)^ ^^Hr #^ ^ ^ #(105 HI 

<124> ^fl2 ^ *fl3 iS^M t£ ^ 3fl = (35i ( 352)^ £ 4^1 ^ *(150)# 

*fl£ J£ ^zV^H -g-^tb A d^^: 41 vfl^l ^13 a]B ^(331, 332, 333)^1 S.<# 

<125> ^ E 4^ ^*HH ^^-tb ^ nj^-^^ol^E o>^l^- 7^^ 

(lll)-§^ tifl^#(113, 115)^1 w o V^=O.S tifl*]^ °l-§-^H tt 1 ^ ^-2.3. <el^^> 

<126> t= 4 ^ 5L 6-1: ^*HH ^ ^SL^l ^^1^, ^ ^^1"(105)^: 

^ «^ (111)1: 71^(100)4 #7l ^(lOS)^ 3#*Rr 41 

EL -g-^ 4EL#(322)# £tt4. ^71 71^(100), ^^(111)^ ^ ^(105)1-8: 
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<127> ]£th ^Al^ofl ^*1tt ^^^"(110)^- i^-*V4. 

<128> #71 ^^^-(110)^8: *)U ^JE. ^Sfl£t(322) ^ 71^(100) #<*H 

4. ^^^-(HO)^r #3*-# TIMS- ^, 4^*}^ ^ 7]7\}^ <24 ^^(CMP), 

<129> ^ > ^7} %-^\ ^<?m-(no) #<*fl ^ •S^diDM tfl^H *Hd 

fl^l^fe. afli tilH eKl(331)^- Sf-W. 
<iso> h]B 4^(331)^ 4^3#(228aHlTr ^ 2.^^°fl *)U ^4" ^4-*f 

(229a)7> ^ 5U4. 5E^h #7l *fll «fl*l(23lH ^^(111)«-^ tfl^M *Rd°-S 

*§^S|<H ol ^ *lff-7> ^7} ^7}*}±t jM-7> &4. 

<i3i> -g- ^aHH s^V #£*H #*1tt tb *9r£\ A]2 w]B 4<yir(332, 333)^r i^-^cf. 

^12 tijB 5^-oi-i-(332, 333)^: ^<34(110) ^1 wlH 4<?1(331)* 4°H1 ^zl, #7] 

#^ ^UlDl-oll 4-id HJ"^# 44 

<i32> A o v 7 i ^2 HlB el- <?!-!-( 332, 333)^ p}^Hf ^ 447} *fll 4<?l(33lH cfl 

^ S^sH *)]2 ^4 ^4^(329b, 329c 7M ^ &4. °1 «fl ^4 afll 44 ^ 
4^(3293)^1 ^]2 Alz}- ^4-^(3291), 329c)4 ^4-£ ^ ^Bfl^ 45. 

<i33> 3Eth *fll wlH 4^(331) ^ ^2 win 4 < yi"(332 ) 333)^ ^<^H1 AA afll ^ 

3H4(341) ^ ^)2 ^^o]A^-i-(342 j 343)^: 3L^-*!:4. 

<134> ^A]^]oil o}<£ aV^^l #4^- *V ^ ^12 ^£&I4 iiJE. 3flJE.#(351 ( 352 £fl^ 

4. ^r, ^HH ^4 ^£^4 2^= 4^(351, 352)^ ^^(111)^1 
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*§^€ 4^ 7fl^ ^ ^^s. (105 )ol o>u|^ ol^Hr A-ls. tf€- <^ (111)1^1 Si 

^ *fli ^.E. &q 3fl = -i-(35l, 352)^- ^€ 

<135> JEEtK ^11" *11S<5}71 SIM ^ ^ tij-^ o. 

<136> £ 7a iflx] £ 7c^r <H ^1^1 ^ ^ -£^}7l ^ 

5^]*1 ^^lcf. 

<137> £ 7a 7c« % V S^ > ^]^\M ^ ^IH ^ 

<138> r^, ^X\6\]6\)*\^ 71^(100) ^"^1 ^#(410)^- ^^t!-4. 

<139> £ 7a » %^>^, ^"71 7l^;( 100)^1^ S^ ^(105) -§- S^Rr 4^ 7fl ^ ^ ^ 

»°1 ^-§-(410)^ cflS^^-S. 4# #7_> ^<?i^ 1- ^ 5|Z t)-. 

<140> ^2:^(410)01 71^(100) ^Ml yfl^l ^#(430)^- 

<141> £ 7bl- ^-§-(410) ^-oj] #7} %s§ ^^1-^1 tJl*M *m «<J-^g- 4^ 

tiH^l ^2:l-(430)l-# <#7] tifl^ (430) 1-8:, <« 51*1^(426, 427)^ 

£#^(426, 427) ^oHl *}^3.^(428)^g- i^xr wfl^(430), «ll*I(430)£l % 

^Hl (433)1- 
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<142> #7l ^£1^(428) ^ ^s|M*U433)fe ^2:#(410)<H1 tfls}^ Alz| ^l^wl* 7>^1 

cf. afe^ P>>ia.#(428) ^ °] *\ (433)^ *>7l3£ ^.em ^*Kr 0] a> 

<i44> £ 7c » ^-s^, yfl^l ^s#-i-(430)* ^>7i>a^ pfiai ^ ^s#(4io)# 

^ <^*Hr #^ <3<*H1 # #3 ^ ^#(105)^ *g^«H ^#^1^. 

<i45> ^30.3., ^11- i-^, <y^Kr ^€ ^ ^ ^ ^^#(105) ^ ^ 

^ ^^1-(105) A>ol^ afl^i ^#(430)* ^a1?1^ <H*H1 AlzJ- 3fle}(440)^- ^ 

<146> o]o]*] t aiz]- P fi3 ^11(440), p>i3^(428) ^ i^l <>H (433)1- ^3.3. *M 

^#(410)* ^ ^1-^(105) ^#^1 71 ^ ^ *(450)« ^th=h ^ 

en ^(450)^- yfl^ ^2-°-(4 3 o)^ ^-«.( 45 i ( 452)^ ^H*H1 n)-e} ^Bfl7}- a^S. cfs 

711 €4. 31 th s}^- ^#(410)^: 'AA tb ^1 ^3" a >^a 3|]b](440)^ #ff-## ^7-1*1-^ 

<147> Aj-^^j. tfj-^ofl o^s>^ 73-0 ^ o]^^ ^ ^ctfo} ^ 7 fl ^ cgo^ 

(105)# *V^$\ ^SLS. ^#a]71^ ^o] 7>^*>J1, 51 5b«>lM ^ ^o} ! -sen 

^ °J^#(105) A>oio) ^ ^^01 f 7 }5foj "l^-^el-^H 

<148> ^^*V s EM ^ ^ Wj-ti^ Ol ^-^C^ ^1^- T^*}^ 7^ 
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<W9> £ 8a S. 8e^ ^^l <^ ^A]^cfl ^ *Y^2\] « 0 V ^* ^*>7l # 

<150> £ 8a S. 8e» , o}^. ^ ^ofl ^*>^ t -f 

*I 714U00H ^>84 4^ #£-)ofl a?" ^(105)1;^ ^ 

<151> o]o]x\ t cg^ (105) s.ol <§^<g 714(100) #ofl *fll #?i ^<3^(510)^ ^^*>ul f 

s.^ oj<* (105)# *fll ^^^"(510) ^7} ^^#^1 

3. wfl^s]^ «1H 5} 01(530)^^ ^^^nf. zl nf-g-ofl , ^ ^^^(510)^ 
<?l^Rr ^^#^1 *g>S4 #3 ^^(105)^^- ^#A]7l^ ^ -fr 

(550)l-# 

<i52> £ 8a# ^*>^, 7l^h( 100)^1 *g*34 4^! ^^^^1 z*7l ^ ^^(105)1:^- *§>S4 

4. ^tS-f H31*l i4 «-B)(STI) ^^1^ ^ ^5}-^ (LOCOS) ^ ^ ^ 
7} «KE*11 714(100) ^oHl i*} ^s) M ^ €^ <3^-g- 
33^. <*i7H, #7l 4^ ^^Ir^r, <« wV(bar) ^Efl HL^ ^^S. 

<153> C^-^-ofl, 714(100) A oHl $)i= S^^S ^l^S]^ 7flo|B ^^-(HAl^^l $>£-) ^ 

dti^/H.^*! °§<*H tsfl^sl^ ^ ^^(105)1:^- Itsl^r M0S H^Ul^E^* 

<154> °]o]A\, #7] TflolH ^ ^S#l:Ol 714(100)31 ^^HH ^ 

'3°14 £3*W tfl*n ^4 ^ H>4*|*WI*r 43-1- 311^ 

^^VJI, ^71 °1*?H3 TflolB ^"Sl-21 ^ofl Tfl °1B 
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tIHB isflolAis. t-al*Ms.S <?I^tt 7fl°lH ^71^^.5 33^. 

<155> ol^Ai, AV 7 ) TflolH f2:f A}c>lo| 7 )^- oj ^o. S 

"s ^r°Jtt ^ l^s] ^-g- ^^f- ii <3<* = 3fl<?l o§^<*H «fl^>^ ^ 

(105)1-* m^W. <^7}*], TflolH ^^°) ^&o\) TflolH ^sfl°H» ^^*>7l ^ofl, Tflol 
H A r °H ^#£]^ aVE*fl 714^(100)^1 ^ ^-£21 l^V^O.5. o]^- ^ol^> 

71^(100)41 ^ 2*f3 ^<g*H LDD(Lightly Doped Drain) 

4i^/^efl«?l ^ ^(105)* ^£ 5M. 

<i56> £ 8b# ^hS*^, ^"71 ^^(105)1-^ 71^(100) ^oHl *1U ^<&*k 

(510)# ^^^4. -*7l afll €^^-(510)^: BPSG, USG, S0G, HDP 5E^b CVD ^5r# 

3. C)=.c^^ ^-^^ ^zj-*H ^^*lCf. ol^Al, W>^-31^>711^ 7HH ^ HL^ 

6fl*l«q o.S #7l ^<a^ v (410)* ^^tb^. 

<157> o)o]A] t s. 8c* ^S*}^, <#7] ^ ^(105) A}ol^ ^. 7 ] ^ x ^ ^04^(510) # 

ofl A o i- 7 ] ^ <g<*ofl tfl*M A}*} v$b\- a]B ^^(530)1-* £ 8c^l 

wV^- ^°1, «1B ^^-Sr t^JL 530°-B M-£^*l afli *1B ^ *f|l wlB 

e^-oj-g- ^43 ^: ^ A2 «1B e}ojo. s =?-%*k 1^.7} alb ^-f, f^y^ ^i «1B ef. 
<?i^ £^ -fJl 5315., ^12 ul e ef^]^ £^ 5325. ^'t^V^ S^l*>7l5. ^4. 

<158> a o v 7 ] yje 2}<y(530)^r wlB 2^-<y £^1^(526, 527) ^ «1B. Hf"?! ^ V<: H1 

«1H e+^I n>^3.^( 5 28)* i^cf. <^7l^, «1B ^^3^(528)^ t^fS ^€ >fl 

1 ^^^-(510) * O.S. 5.3.S\±r 42 %7\ *| <£*}-( 534 HI cfl*H 
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^ #^5. ol^^lcf. ofl-i- ^ f w]B 4iH ^(528)^ #5}€- ^2}-# 

5. o] s.o]^icf . ole^ HlH 4i2 ^(528)^ ^#*Hr #(550)* *§#*}7l 
#z}- *3 «1H e}<?] £.^(526, 527)* iL-HS}^ ^1*- 

<i59> #71 h]H ^^(530)* W 1H ^<?1(530)^ ^t»<*fl ^3fl o]a^ (533)# 

t\. #7l i5flolAl(533) OEjA] ^li ^<£*M510H1 tfl«H #^ 7>^m ^Sr* -f- 

* S^*Kr 3°1 ti>^-3]^. 

<ieo> Tfl^H, .£ 8d ^ 8elr ^S^S , s$ 7 ] ^^(SIO)* *)l7^H <?]^*r^r # 

# <8«H *8#^ tr #7l ^<=* cg^dos)^ ^a]^ ^-Uj *(550)lr* ^# 

<iei> ^-71 ^.bm ^(550)-^ ^^l^o.S., #7l <y^*m ^ ^>°H1 3WHr *U wlH 

^(531)* #^5. *>£r *b ^ ^12 BKK532) #<Hl 3L£efl*l^B ^* Sitb^. °1 
<>H, ^ ^ #*><>} #4" 2fl€(540)* 3#^i=k 

<162> a o > 7 ] Alz]- nV^3 sfl€(440) ^ ^2lloH(533)-a- *H #7] afll 

^^s|(510)* ^171^ ^1^^ ^ ^(105)* i^#Al7l^ ^(550)* 

<>1<*M, °fl^(ashing) ^ iH2]^ (stripping) ^^.S. #ff-^& s)H£ 
(540)* ^T^ltf. 

<163> ^ u^o} tf-E #*HH1 *r€- ^5.^)1 #*1^ ^i, £ 4d# ^-2:*>^ , 

#71 tilB 5+^(530)^ 7l#(100) #*11 ^2 #?i ^<a^-(534)* ^#*}ji ( #7l ^ 

*(550)£r #71 ^12 ^^^"(534) ^ #7l ^1 ^^^"(510)* *fl7^H ^-E 

$Z*=K °1 "sfl, #71 *112 #?i ^^^-(534)^r BPSG, USG, S0G, HDP #Sr# 5£^r CVD #2r#S. °1 
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<164> o}9\. Qo] t ^Zt ^^^(534)^: S^Kr ^-f ^4 sfl€(540)^r <#7] *fl2 

^^^(534) «M *(550)£: #7l *fl2 £<3sK434) ^ *fll ^ 

^(SIO)^ ^^>^ ^1^*>^ 
<165> a o v^*> W ].<4 ^-ol, *^ ^^1-^1 ^r*Rr #3 ^^(105)4 # ^t*H 

?l^r ^ *g ^ t^S^i , £ 2b«*fl M-E]-\+ go] zVpj-^^. 3fli£|o} 

£H 2em ^ ^ 7 >1- « 0 M^ ^ ^, t^o] l-o] o.l/an j,^^ a> £ ^ ^ofl 

StM*!, ^efl^l y o v ^°11 ^*Rr ^-f ^-^eKl^S ^ lOnm^l 1:^-^1 ^r, ^*HH 

<166> £ 9a ifl*] £ 9 g ^ tf^ ^Aloflofl tiV^^l afl^ HHl-i: it^*}-7l 
^ ^^S-l-ol^. 

<i67> £ 9a vfl*] £ 9gl- %v s ^ > -f^i, 71^(100)^1 ^(105)#* ^*>JL, 

°J^(105)1-^ ^#*Rr 3fli=(622)#-g- 7l^r(100) <M afll *i<3 

^(610)1- ^^W. A o v 7l 3fl = (622)#^ *1]3 £<&^(624)-& 

-51, ^"71 *ll3 ^<S*K624)^ ^z^H ^ s(|H.(622)# ^rf. a 

^13 1^^(624)^: ^Itt A o v 7l ^fll f^?_> ^^^(610) SH} <g^X] ^^£]7fl 
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<i68> Tfl^M , 41-7I *fll ^^^-(610) ^Hl «1B e(-«?l(630)-g- 3^*Kn., ^7} b]^. ^ 

(630)^1 ^^ol^(633)l- <^7)*\, «1H ^^l(630)^r %^ ^^#<H1 tfl*H 

*Hd *8^€i=h y lH 5}-°! (630) ^ XI 1 ^£^(610) #°fl *fl2 ^ ^ 

<£^-(634)# ^^t!- *fl2 ^^^-(634) ^ X|l ^^^(610)-i: XI^M Sl^fe 

# ^-o] 2fl^(622)l:# §-*H ±^X[ 71 ^(650)* ^^r^. 

<169> o}» ^ ^-741^ t25H, SH} ^l^O.^ -i^W. - 

<i70> £ 9a# ^HHH^ -f^l, 71^(100)^1 %^ <3^1-°fl ^ 

(105)€-i- ^W". °lr £ 8a<*H>H w}^ -§-°a?J: ^^l ^tb^. 

<m> <>]<>)*], S. 9b# #2*}^ , ^ <^(105)<i ^#*>^ ^ 5fl-EL(622)-l-l- ^^*Vcf. 

^1-71 ^ 3)1^(622)^ ^ ^ ^(landing padO^JLIE Ir^cf. ^ 1H1» 

<i72> M0S H^fl^l^Ei-i-^- 71^(100)21 *>s^ ?)l<i<£) ol^o|^l ^13 ^ 

# aJ<3^(624)£- * , W 71313 ^J(CMP), ofl^l^ ^ SL^r °ltt 

^-2.5. Xl3 ^^^"(624)* ^^SHh}. °1^<H^1 Til o]B *}i3iMl 

tH^fl ^izv AlEMtil^ Aiz^- 7 >i# ol-g.*>^ ^13 ^o^^-(624)-g: o)*&$ *\^£L 

S^, #7] 711 °1B ^Slr^l ^>7l ^1^1^^ ^^/=ello] cgo^] ^flig-sl^. ^.Efl ^^(105) 
1-ir ^#^171^ ^ niL ^ *(5=a13*1 

<173> ^-71 nfl^S^- Jl^-5Lol € €^ #*V*V # 

7} TflolH ^>i3.#2l #JjL S Tgol nfl 7 >xl sj-tj- 71313 <gn>(CMP) ^ , <$x]^ ^ 

S^r 3^ 71^13 <^d>S»1- oll^l«fl^- ^oll 2l*fl ^7} ^ XI 3 ^Zt 
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(624)-i- ^^SJ-W. =LZ]#, ^ *flS. * vfl<*« 2n = 3flJ=(622)7> 

*§#€4. #7l sflJ=(622) # ^Jf^r <3°44 ^ ^ <5}-ZL , «JJ^ 3=3l°] °J 

<174> Tll^H, s.^ 3xfl^ (622)-i-ol <g#^ 71^(100) #41 afll ^^^"(610)* 

<175> 3E. 9c» ^S}^ , ^ifl (622)1-^ ^^tt -f , #^41 BPSG, USG, SOG, 

HDP #s|~i- CVD #s}-#2]- ^ AVsH- ^<i^ °} 1000-3000A ^5.2] ^Ml, 

2000 A ^ ^11 ^^(610)-^ ^#tt , ^ 

^-Ji^7l $)«H W 7l7fl^ ^n>(CMP) ^1^1^ ^ 2^ 71313 

(CMP)^ °fl^l^-i- ^€ ^ *>M-S ^1 ^^^-(610)^ S^-i: ^SHh}. 

<i?6> oinfl, ^^bV(610)<^1 hIH SHfoflA-l ^ 1000~2000A^ H^VSl 

£4 *H83h*. *1U #?i ^<£^(610)£: ^ = (622)1-54 ^ 341 ^ ^ «1 

B H}ol(630)# ^iS ^&)Al^lcf. 

<177> £ 9d* *IU %-Q ^^^-(610) #41 alB ^<?1(630)^- ^^^4. 

^H, *flj=(622)l- a>o]^ ^^^(610) #41 #71 ## ^^#41 tfl§}^ 

wJ-^S tilB Hl-<y(530)# J£ -4 ^ JE 9b# #2:S><^ ^^^>^, SJS. 5^(313)^ 

«lH eKl(315, 630) o] ^ U-*8=j3l3. ^#^1<H °1«^ ^ 7^(100) #^1 «# 

( 111)1: 0 H $1 = e^l(313)°m wlH sl-°J(315, 630)4 M-^>7m- ^51^ «J-^°1 °V\i 
^ U-^-S. ^#^^1-. ojeit!: %# °l^(lll)l-sl afl^Hi o^o} ^ 
3lfh* ^ 0114. 
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<i?8> o]o)x\ t #7] ol B hJ-«?](630)£] ^rto\) o]*]m. tg^t}. s. 9e# ^S*}^ , <#7] 

«1B ^^(630)* , «1B eKl(630)sJ ^<Hl ^) <>H (633)1- D^W. 

<179> 4^-, X)l ^"£^(610) ^-^1 A2 ^^^"(634)^: ^^t}. S. 9f* ^-S*} 

A o v 7) «1B 51-^1(630), ^-71 i3|]ol^(633) ( ^ afll ^"3^(610) <#e] *H2 # 

# ^^^(634)^: ^th=K A2 ^^^(634)^: BPSG, USG, SOG, HDP *}s\-^r 

CVD o]^.o]^\ ^-^-Qr ^Z}^ ^ 15} 51 , %\7\\±= ^ 3f- ^ 7l7fl^ 

(CMP) <^*M Hi^r o]s.^- S ^*V *fl2 ^^^"(634)* ^^^4. 

*fl2 ^^^(634)^8: ^]2 ££^(634) ^ti^Ei ^ ^£#-4 u] 

B ^^1(530)^: ^^Rr tb^f. 
<i80> olo^A^ ( ^2 ^^^(634) ^ ^1 ^«a^(610)-g- *1M*H ^^Kr #^ 

#3 ^ 3fl = (622)l-# i^X| 71 ^ *(650)# ^ W. 

<isi> s. 9gS % v ^>^, $13*^ ^ 30^.(622)1- A>ol6fl ^*lSKr ^1 «1B e^(631)# 

^4) o.S *>fe *V #2) A]2 wlB 21-^(632) tfl-§-*Kr #7l *fl2 ^<3^(634) 

#<*fl SSe^liHt Si^l-Jl, DfiHt *>-8-*M ^ ti#*H ^ 2fl€(540)^g: 

<§^th=h °1 A2 ^^^"(534) ^ #7l afll ^«?i^(510)-i- ^7l^>^ 3. 

^ 2flc(522)l-^- ^#A]^lcf. -Sem #(650)#-i: ^^tb ^ *fl2 «1B ^91 v}^3. ^(628)^ 
°^(655)^r M-Bj-^rf. ol^Ai, o fl Aj (ashing) ^ aes]^ 

(stripping) ^*>^ ±\A 3fl^(640)# ^^^cf. 

<182> EEth ^- a cf^- -^ahhi ^i#tb °1 ^>-£^l 
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<183> £ 10a 44 £ 10h^ 4^ SE 4€- ^HH 4€- #JE*)1 #44 4^4^* 4^ 

44 44 44^1^14. 

<i84> 0.4, 44(100 H ^§44 *4 ^^1-^1 ^£44 2cJ= §^ (711)4 «1B 44 €■ 

^ <^<*(712)* ^44^, 444 ^4 ^^1-(711, 712)oll ^#4tt 4l ^ 3fl^(721) 4 
42 €-4 4^-(722)-I- ^44 ^ , 44 41 ^ 4^(721) ^ 42 -E4 4^(722)71- *§444 
4^ 7144 444 444(710)* .§444. 

<i85> £ i0a# 42:44, ^4 4^ ^4 £-5. 4^4 44(100) 4^1 ^4 £-i<14* *g44<*l 
#4 ^ 4 4 = <3^* 4444. 4*4, TlM 3= 444, 714(100) 4°fl 4-^- 44^^ 
4^4 ^ 711 olH 44, 711 °1H 4i3 Bfl4* ifefb TlMH ^# , ZL4ZL ^£.i/:^3l4 
<3^4 ^S44 i^JEL ^-4 <34 (711)4 4B 44 ^-4 <3^(712)* S.44^r M0S B^4^4 

«-* ^444. 

<186> °144, iS44 i^JE. ^^(711)^1 ^#4^ afll ^4 2)1^.(721)4 ti]B 44 €r 

^ <^(712)4 ^#4^r 42 ^4 3)1 ^ (722)1- ^4tb4. 44 ^.4 s||.E.*(721, 722)* ^ 
*2] 4 ^H^K aspect ratio)!- 4^44 4 .£-&* 444^, ^ €^ZL7> ^ 4 

tt 4^* ^44 4i-4444B4 4^- ^ff7}§ 4^4 71 7l 444 43 4-§-4tt t 2 - 

2:°14. 

<187> ^eji sflc (72 i) ^ ^12 3.1" 3fl^(722)7> ^44 44(100) 44 *fll #4 444 

(710)* ^444. 47I ^4 sfl =.(721, 722)1-* ^44 ^, 44*4 44<>ll BPSG, S0G, 
USG, HDP 44# CVD 44#4 4* 441- 444 #4* 1000 -3000 A 4514 ¥4, 4 
4^44^- 4 2000 A si ^-45L ^444 4i ^4 444(710)* ^44 44 ^4 

^ 44* 4^471 444 44 4 43 44 ^4, °I144 ^4 ^ 44 444 444 <^1 

78-41 



1020030060912 #^ <H*}: 2003/12/11 

*l*|-£- ^ *\^S. m ^<£<3V(710)£] ^^W. °1 "fl, *fll 

^^BV(510)ol «1H ^HMH ^ 1000~2000A^ ^ofoic^. ^Hj-sj.^- *1 

^11 ^^^"(710)^ *fll ^ $\JE.(721)Q «lS ^^1(730)^- ^5. ^^H^. 

<188> ojo]^, ^2 s.^ 3fl = (722)2f ^#*Hfr A}2> ^ 3fl^-(725)* 

<i89> £ 10b» % v 2:s>^, *H3 ^ 3Tfl c (725)^ *fl2 ^ ^^(722) *fll ^<£^ 

(710)^ ^2 ^ 3ti = (722)!- ^.^ t--§- 51^Rr *fll ^<£^(710) 

A <H1 #^-8: ^^>J1, ^ W -^-§- ^1*}<^ A)2 ^ 3fl^(722)i4 ^13 €■ 

<190> zl cf^-, ^^s^(710) ^Hl wlH (730 )-!"§- ^^^cf. 

<i9i> s. 10c# w]H 5+^(730)-£- ^13 2fl^(725) #7l *fil ^ 3fl:EL 

(721) ah^ ^7} m ^^mo) =l£\5l m ^ n^.a2i)^- ^12 ^ 

(722) a>o}o| ^ ^<gnv (710 ) ^-ofl ^s}c]-. a*!:, 5}<?l(730)£r *fll 

(710) ^Ml ^-71 ^ ^^^] tfl*>^ ^ ^oH^S £ 3 ^ £ 7c» ^2:*}^ 

^S^, ^£1 e}-<?l(313)4 tilH eKK315, 730)^1 *M <8>S=M *>^- 

7l^^ ^^(311)^- °1# 5}<>l(313)°m- «1H £^(315, 730)4 ^-f^TlM- ^3 

y o v ^°l °>\d y oH^S. -#71 tils 5^-^1(730)^: tilH 2fl€ 

(726, 727) ^ #71 tilH Bl-^ 3fl^(726, 727) £}<?} *}^3. ^(728)* S.^ 

fVcf. of ho- §1-711^, tilH H}*} sfi^ ^€ *fll £^sv 4^(726) ^ ^ 

3W§-5. ol^ol ^1 ^2 3fl^(727)#^.S ol^^^lcf. ZLSlZL ^1-71 tilB s}<y 

^(528)^8: ^Vsl-l-S ^€ ^^^"(710) ^ ^12 ^?_V ^0^^.(734)^ cfl^H ^ 
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<i92> oi^, tilB ef°l(730)^ ^ofl i*IM>M(733)* ^01^(733)^. 

^^^(710) ^ all 2 ^£^(734)011 cfl^H ^ 7W *r ^2>1- 5LSJ- 

<193> 7fl^*H, -*7l «1S 31-^1(730)61 *fll ££^(710) ^12 

(734)# 

<194> i iod» #25}?! , all 2 #7> ^0^^(734) o. BPSG, USG, HDP CVD <+sJ-#3. 

ol^^l ^^*>J1, W>^^*H1^ ^ ^ SI-*)- 71 TlH ^ , o^]*]} ^ 

^ i&^b °1M- y o V ^ A oM »12 ^^^-(734)^: ^s^tf. *fl2 ^<£^ v 

(734)^ *D2 Aj-ofl ^^s)^ ?H^a]e-1 ^ #JjL H]H 5^(730)* 

<i95> ^1<H^, #7l *fl2 ^^^-(734) ^ ^-71 *fli ^^^-(710)^- ^lTl^c^ 

^= ^ *(750)* $^th=h 

<196> lOe* ^S}^, °J^^ ^11 sfl = (721)1- *>°H 3l*l*Rr ^11 «1B. s}-^ 

(731)^8: £Rr t> #3 ^12 ulH h}°1 (732H1 tfl-g-^ ^ofl isefl^AE nKg. _£ 

i*Vcf. oi^Ai, iSefl^l^E ev* ^ ^ v\^3. sfl^i(740)^: ^th=h # 

7l W]E efo]^ ^^-oflnj- A>^1 ^3.(740)7} ^ ^ 5] 7l nfl^oll, iSSl^l ^ * 

(750)-i: ^t!r ^2 a]B *}^3. #(728)21 ^(455)^ ^ 

<197> o]o]A] t ^4 D }i3 2^(740)^8: v}^3.£- *H z\}2 ^<^si-(734) ^ *lll #?i ^ 

^s|-(710)* *U)3- ^17H^H 9j^Rr ^ *fll 3fl = (721)1- ^#^1 71^ sb» ^ 
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(750)^8: °H^i, °fl^ 3l ^Hr^ ^ n>^ 3 3^(740)^- *fl 

<198> t^§-<H1, *fll 3fl = (721)s]- ^#i?Rr *fl4 €-2} sfl^ (752)1- ^ 

<199> lOf ^ £ lOgl- , ^-71 #(750)°1 ^€ *fl2 ^<£^(734)£l ^ 

^#(751)^: ^?Vq-. °1 <=>H , #7l *fl4 ^ sflJB £^#(751)* «lH 2}°1(730;H 
nfl 7 >x) Alztsfoj ^eh uflc (752)# ^^^4. 

<200> 3l^*H, ^-71 ^14 ^ 2fl = (752) -* 0 M1 ?flsfl ^1^(760)1- 

<20i> £ lOhl- t ^v 7 ] sfl = (752) ^Hl ^(762), -B"*l#(764) ^ 

<202> ig-^ofl S^lg, Sl^SRf ^ -SL^^M W 

-r sa^- SAC ^^u-^-i- ^« ^ Xl^, ^ 413^ ^ tiV^l ^12: 
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[^T 1 * 1] 

*fli ^-fl^Kr *U Hfl^; 

t>]s>^ ^13 Hfl^i; 

°H * ^13 ^5)]olA-1 ; gj 

*) # 7 j ^cgnv^ z| 7l A o V 7l SEfl <%<*^d\} ^#£1^ ^11 JE^afl £ ^2 5L*1 

[^^8" 2] 

^ll*oHl &<>H, A oM <3<*£r afll all 2 tifl^l ^ *1|3 HflA}^ tfl^H ^ 



78-46 



1020030060912 , 2003/12/11 

[3)^8- 3] 

Xll%Hl 91°]^, #7l XU 3*>Hfe #7l X|2 7%A\^2\- % 

°1* 33-§: *Vfe aVSEXl #*1. 

4] 

XU%H1 ^<H^, #7l X]l ^ ^#£r #7l XI 2 ^uZf #o]$. 

5] 

XU1H1 &°H, #7l XI 1 *§## 7>x1tX, #71 XI 2 ^ 3*1^ 

^ JL^-I* *§## 7}^l^ 53 # ^H3-°5. *}tt «V£X1 #*1. 
[^^J- 6] 

XlrM Sl^H. #7l XI 3 #71 XU «fl*H cfl^=*Rr #-?- sl^sh XI 3 ^ 

A ^#^-» 53* <5Kr «>-£Xl #*1. 

7] 

X16* 0 H1 5U°H, #71 X12 ^^<4 #71 X13 ^ #71 XI 1 wfl>id* 

8] 

X17* 0 H1 sa<H^, #71 XU ^ 1-^ *!#-§: 7^H, #71 X12 ^ #7] X13 

^A %*\*f$= Ay) <g#^ y\A^ 53* ^ texi #*i. 
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9] 

*fll1Hl 91^^, ^7] Q<&^-& BPSG, USG, SOG, HDP CVD S.^} 

10] 

111 

3. *>fe- *LEX1 
12] 

xi2 s^-«Hr 3* «h=- ^sxi 

13] 

Al2*M 9X°]*\, ^7] XU * ^71 XI 2 ^##£r HlB}-^-, B| 

14] 

XI &<X>H, A oM X|l £ X| 2 £#X1^ tfl^l^o] av^ # eHI*8 
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15] 

^11%H1 , A oM *fll ^ ^12 51*l*tf 7} <?l^H=r r}^ ^^5] s 

16] 

17] 

*fll6*<Hl #7) *fll tfl^l z\}3 v}^3-%- ^ ^-7] *fll tfl^l ^3 ^H^tt 

18] 

Till «^o3 ^ *)j 2 agj ^crf o. ^^j, X ^ o]^§>br *)U ^ *fl2 ^^l-i- 

5fe 7l^r; 

^ll v\^3.^Sr ^til^Vb ^ll wfl^i; 

#71 ^<H1 A o V 7l *fll «fl^ ^ofl ^2 ^ ^>7l ^fl 1 tiH^^ 

A J"7l #<H1 #7l ^1 Hfl^l^ E^ofl fl*l*|-ul, *)l3 ^ ^13 ^a^-g: ^P- 

«l^Rr ^13 Bfl^; 

•^71 afll «fl^^ ^^<H1 *fll ^ *fl2 ^^11 o] ^ ; 
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#7l XU Hfl^l^ ^ #7] XU +Z\)o]A\6\) tfl^SH #?1 *j|2 afl^l^ ^ 

ofl ^SjJL, #7l XU ^Xl°H2f ^1 ^>7l ^j^SH #7l XU XU 20) cg^o. 

xi3 

«H *8^£|jI, #7l Xl2 ^sflolA^sq- #*fl ^>7l #7l Xl2 Xl2 °J<3 

^ ^#A]7l^ Xl4 ^X]°M; 

#7l XU i^loj^iq- 4>7l Xl3 iXl°H A}o-|o} ^. 7 | XU cg^o) 2E« ^o*ofl 

;g#*Rr XI l JE^Xl; ^ 

#71 Xl2 ^H^S}- AJ-7] ^3)1 o]A-] A\o]$] # 7 ] Xl2 #^ «§ Xl2 ^^^1 

^#*Kr Xl2 £^^11- «hE.Xl #*1. 

19] 

XU8%H1 #71 XU ^ Xl2 .E^lXl^l #^ ^#£r U(\^?ac>] tb ^ 

a}<£fg t£^ a> E}^ofl 7 \ v }°- ^a o T-o. 3^ s}^ ti}5lXl #*1 . 

[3^8" 20] 

XU8%M1 &<H>H, #71 XU Xl3 a^j* ^sj^^i ,#71 XI 1 ^ XI 

2 %^ AA w o v ^ W a oH^ #51^- ^^H, #7l XU vfl^l X13 «H^#^- 

#71 XI 1 ^ XI 2 ^Ir^l ^ol w c V^ ^14^- ^*Kr 3^ ^ #^ 
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21] 

^120-^Ml 91°!*], #7] Xll ^ Xl2 ^ °m^r #7] ^ »£*M tflS}<X sg^^j- # 7 ] ^g- 
HH Cgo=jo] f^Aj 7l^O.S. A7\ AlS cfl%1^0.S XU ^ Xl2 ^ ^l^l WH^]5]^ 

^ ^ tiV£^l 

22] 

Xll8%Ml &<H*i, #7l X| 3 ^71 XI 1 tifl^oil cfl^>^. 2.A^ofl XI 3 

23] 

Xl22*<H 9X°\*\, A o v 7) XI 2 *JzJ- ^^M- ^7l XI 3 *JzJ- ^Jffe ^7] Xll «fl^i# ^ 
^ S cfl^Sl £fe ^ ^JLS Sfe «]:£X1 

24] 

X123%H1 5A°H, ^-71 Xll ^JRr 7>^H, #7l X12 £ #7l X]3 

^Zj- ^"71 J^-*> 7>7l^r 3* ^^-S «]r£Xl ft*}. 

25] 

^-71 ;g<£5}- -y-<Hl #7l ^^#^1 31 *H 4^1 U-^-i: 4^ ^^s]^ Xll wfl*I; 

A oM *£<£n ^Hl ^7l Xll tiJl^fi^ oj^ofl ^ o^ofl tfl*}<*| AHH tt 0 >^ 4^ 

t!: X12 yfl^ll-; 
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-*7l X) 1 nfl^d £ XI 2 z|7l XI 1 ^XH>H ^ XI 2 iX|°H; ^ 

^-7] XI 1 ^X1°H<4 <#7] XI 2 ^Xl<X*1 A}ojo} a o V 7 ] ^c^nV^. ^g^o}, ol^§>^ #7l 
#^ °J^1:^ ^ ^Xl 47] 3^*Hr ^ £^X1#^- 3L^sKr "KSlXl . 
26] 

X1251H1 A o V 7l xi 1 wfl^d 3? XI 2 wfl^d^r ^7l *2 -8-71 -tfxi <8>S 

27] 

X126%H1 #7] XI 1 Hfl^l^ p>^H#£t #j=L £ A^X1 XU ^4 ^^^"1- 

7H^, ^71 XI 2 Wfl^s.^ p^^s. 7^0.0,! ^ojc ^u^J. XI 1 ^4 ^^fXl cflWX A o V 

S-^BlXl XI 2 ^zj- 75}^ ti>£Xl 

[$^$- 28] 

X127%H1 sa°H, A <M Xll ^a};£<4 Aj-7] XI 2 ^14 ^^>£7|- 

l^n 2 "^ 29] 

X127%H1 &<X*1, ^71 XI 1 ^4 tgtfo] A oM XI 2 ^4 

^ ^<L£. is}±r «>£X1 

30] 

A oM seh cg^s-ofl xll ^seM XI ^1-; 

^-71 xll issl^l 2^2= ^ xu=§ ^ #7i 7m #xi ^<S4; 
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^Hl ^^M, tilH e^<y ^ <£^f W 3*1 5H XI 1 *1 

4 XI i «1H 4iaft ^l^Rr *m wis 

iat# WsHr xi 2 ti]B el-^i; 

#?J ^^hv #ofl -^-71 Xll «1B 5*°]^ B}^o]i ^^ji, *)13 tile 
^ X13 win h^-oi B^-S}^ 7fl3 «1B b]-o]; 

^■71 Xll wlH el-^], X12 «1H 2}-<y ^ ^3 win e^^l ^h^Hl ^"7l XU ^XH 

Ai, 7)12 ^XH*1 ^ Xl3 ^olA-1; ^ 

^-71 XI 1 iXH^S}- ^12 ^Xl °]*\ *}<>] ^ ^oM XI 1 ^iXl ol^l^l- X13 ^Xl<>H A>olo) 

A oM #?> ^^M; ^"71 #-f-*M ^7l Xll ^£2^1 i^JEL ^-Hfl Bfl^S-ojl Z]-7l ^#<?}^ *fl2 

^B^l^l icS. Xl^-1-^: 5LW^ a>£Xl #*1 . 
31] 

X130%H1 5a<>H, A o v 7l ^^^r ^-71 Xll vfl^l 7)13 win e^Xl tfl^H a>^ « c v^ 
32) 

X130%H1 , #7l X12 ^£el*l Xl^-i-^: ^3-71 XU iSel^l i^JEL ^ 

XI = 1:1: o]^s->^ ^5. cf^- ^"71 ^^1- ^ zl-7l ^7|^S <g^sl 
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33] 

*)1301M1 &°H, #7l *(12 ^£Bl*l i^J= ^ sfl£t^ #^£l ^ ^#£: ^iS. tfl^J 
34] 

^fliti 5a°H, -8-71 afil #Zj- ^*]^r 7}*1^, #7l ^12 #^ 

b *v ^#* 3* tiis^l #*1. 

35] 

^I30*j-ofl ^o^, #7l ^13 «1H "}iaf^ #7l afli tfl^Kr #Jf S.^ 

sHl *ll3 ^ ^Jf* ^ ^ *}^r ^rH^l #*1. 

36] 

^135*<H1 #7l ^12 ^#^2* #7l XI3 #7l Al # 

M°-sL cfl^l^o] |/Vf zv^ ^ ^r£^l #*1. 

[3^- 37] 

*fl36*J-°fl Sl^H. #7l *U ^^Hr *S#* 7>*H, #71 *)12 ^ #71 a(]3 

#z}- ^±\¥-±r ^7) ^#* 7Mb 3* *>fe #51*11 #*1. 

38] 

71 

#7l afll ^ ^2 ^ <3^<*fl ^7l ^#*Hr *fll ^SB^l IcS. ^ = 

#71 afll sfl^-g: ^ #71 7lt #°fl ^^'4; 
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A o v 7l 31*1^, m tilB ^ <#^h ^-w ha^sH ^11 ^ 

4 ^^f* afll *1B 4i3ft ^l^Rr *)U tilH 

A oM ^Hl ^71 *fll wfl^sl ^4§H ^^1*>^, *fl2 ulB ^o] £^f^ ^ 

7} *fll <^Z}- ^Al^-ofl ^ £A^o)l ^2 £fe A2 H l H 4i3 

^l^Rr ^2 w] j= s]-o]; 

#7l #ofl a o V 7 1 ! a] E ^ojo] ^^j-JI, *fl3 Wje Ej-ol 

% ^13 WIS ef<y 4AHff ^l^Hr *fl3 «lH h^-o]; 

#71 afll WlB ^ofl ^A^ ^1 ^ ^2 iSlH^; 

^7} ti]B ^d\] ^Aj<g Aj- 7 j ^11 >i^]ol^ofl cfl^H Aj- 7 j *fl2 t>lB 

£l^r ^7l afll iiJEl ^ 3JUEL1- ii#A]7l^ ^]3 

A oM *fll WIS ^<y^ El- ^^ofl ^£ ^7} ^12 isIM^ cfl A o V 7 ] ^3 ti]B 
Sl-OlSl ^ofl ^Aj £ ]j 1> ^ 2 iSflol^fil- ^-^1 7>7l ^^S)o] ^7} ^12 §^ 

£l^ ^11 i£5l^l h^B. 3flj= # ^4 iifflolAf; ^ 

^•71 *ll 1 ^^olA-^Sl- Aj-7] ^3 ^lojA-i A>o] ^ A o V 7 l ^]2 ^sflolAisq- ^7) A]A ^*\}o] 

a-i a\o}°) a £5 ] 7 ] ^Bfl sflcs-ofl z|7l ^^*V^ ^2 iSel*l l^jel 
39] 

^138%H1 il^A^ a o v 7 ] ^12 ^Bsl^l ^ ^-^ sflJ^l:^ ^S xfl^^^l ^ 

WV Hl-^^oll 7>^ t§A o Kg. 5}-^ 7 j|. ^lo S ^ yJ-SL^ ^1. 
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[3^* 40] 

*H381M 9X°]*], #7l *fll xfl^l ^13 win 5Kl#£r a-^ 5%*8f>}?\} *§^s\51, #7l afll 

5} ^1:4 #7l *fll ^ ^2 «-# ^^#21 zjo] wj-^ ofl^ ^ ^HJ t}^ a> 

£*ll #*1. 

41] 

*I1403M 9X°)*\, #7l ^ll ^ ^12 <g^£ #7l ^ « 0 HH1 31 *H ^*3*l ^-71 *fli 

^ ^12 ^ ^^1-^ 7l^o.S z|7l ^s. cfl^l^ o.^ #7l *fll ^ *fl2 ^^-i- 

^1 afl*]^ 3* ^ *>5131 #*1. 

[^^J- 42] 

^138%H1 SH^i, # 7 1 ^3 «]E p}iHf^ #7l A}1 41 tfl^Rr # 

43] 

^142%H1 9X°)*\, #7l ^12 #71 *fl3 ^4 #7l *fll #4 

44] 

^142%H1 Sl^^-i, #71 *fll ^ ^§#* 7>*H, #71 *fi2 ^ #71 ^13 

#4 ^j^TT 471 ^-=-*V ^#* 51* ^^.S «V£*11 #*1. 

45] 



78-56 



1020030060912 %:% <£A- 2003/12/11 

#7l 71 # #<>il ^2## *8^*Hr #711; 

#7l sj-Jf #ofl #7l cfl*H a <^# 451- wfl^i ^attl: 

^#*Rr #31; g 

#7l wfl^l 31 "}ias °l-g-*H #7i *}^f ^s#^r 

*Hr #7i «-# <8^**fl ^ #7i ^ ^#*1 #311- 5. 

[^^- 46] 

*fl45*<Hl 5fl<H*l. #71 ^ ^3i^ *J<S^ s.^*}tt ?ASr *H=- ^ * 

[^H- 47] 

^45*oHl ^^H, #71 «fl^ ?2tt^ ^"71 #71 JE*i# #ofl ^#51 *>^a. 

i^Kr «ti^, nslJl #71 wH^^ 4±rto\) :£*IM*1* i^*Hf- 

i^T-ty 48] 

^47%H1 Sa*H-H, #71 #71 ^ >^H^N tfl*H ^Z}- ^til 

[^^8- 49] 

*1l48lHl #7l *V ^ ^ ^^Ir^r #7l n>^3.# ^ ^>7l 

P>^aS #71 ^ ^2## ^#51^ ^-^^-S *>^r ^ * «o V ^. 
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50] 

^#Al^l^ n>^ H SH^* ^*Rr #7fl; ^ 

[^D" 51] 

^50^1 5U<H>H, A oM ^ f2tf ^^*v ^Ml 4ia si *Hi-s-g- 

*fl;H*Rr #711-1- c] 3* ^ sin « o v^. 

[^^*o> 52] 

71^1 ^£ ^l^l ^1-* ^*Hr #741; 

^71 ^^S-o] A o Vofl ^;t> ^.sRr #7fl; 

-I: 4^ Hfl-id«* ^*Kr #31; 

#71 til] ^1-2] ^tfofl 471 ^lolA^l- %S$?>}^ #711; ^ 

#7l ^lol^l- A>oloj AV 7l ^ ^^nV^. ^Tl^H S^^Rr ^^l ^ 

^€ ^71 SBfl ^<5H ^#Al 7lfe Sl» ^o. cj-^ll- £fsfe 

#£*fl ^-^l^l iHI. 
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53] 

^ 2^7 W 7)7^1^ o^S]- of| Hfl^- ^ofl o^}<*| s& 7 ) ^<£n)--g- sg^^ 
[^T 11 * 54] 

I^T 1 * 55] 

^154%H1 &<>H , #71 ^ ^*Rr #7fc ( 

^12 afl^ u>^ 3 itflEi^ tg^Z}^ ^711; ^ 

#7fl# b] Jt^m ^ #5^1 ^1^1 

[^n 1 ^ 56] 

A 7 i^lA A oHl ^7^0] ^ 7 J- I^dVo tg^S^ C^l-g. S^l-H, ^- 7 ] ^.EH 

^ ^7H*1 ^^M" ^17^H 31 -g- *}^r «V£^1 ^-^o] 
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IQtt 57] 

°H^1^ ^ 71313 ^o>sq- <^|^H-i- 3^S-*V ^<H1 3*H ^"71 ^7^o] ^ 

#Xl» ^ 3L#*Hr 3# ^8 £-3. *>fe XlS y o^. 

[^n 1 ^ 58] 

Xl54%M| A o V 7l ^, a o V 7] 3@j ^g- nflU^ 

^}tt *KE*)1 #*1^| XI S 
59] 

^7l X|l ^ 3Xfl^l- ^ #71 71 # #<*fl XI 1 %<£^% $^*Hf 

A o V 7l XU ^ ^11 = 1- Al-Ol^ ^ ^o^nV AVofl ^ cg^S-ofl tfl*H A>^H 

^ ^"71 wis sj-oi £ ^ ^ av 7 ) tilB ^o] £ ^ #ofl alB. sl- 

«1E e*$HM ^-71 ^X1°H«- ^*Kr #31; 

#7l aim el-^ll- ^ #7) iXl°H7> #7l XI 1 <M XI 2 ^ 
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#7l *\}2 «J afll ^^s]-* n^*}^ ^^Rr #7l ^^l-ofl ^ 

#€ ^ #7l ^11 §3j = ±&X\ 7) fe- SBS t-i-g; ^TsHr ^-Tfll- 5.^- 

60] 

^159%H1 , #7l *§#*Rr #31^, 

#7l «1H B*<?]^ # #7l °}^*Kr #71 2)1 1 ^ sflc^ A>Cl<Hl $1*1 *Hr ^1 «lB 

&|-<?l-§- ^d^S ^ ^ ^ *fl2 wlH Bf<?l-i- # 7 1 ^ 2 ^<gnv ^ Aiz]- 

#7] ^ d>^H iflE^ A o V 7 l e|o] n>^a# ^ #7l ^3Jjlo]^l- ^ # 

71 *112 #?i ^ #7l *fll #?i ^l7l*H A oM *fll ^ 5fl^* 

[^t 1 * 61] 

*1159^H1 91<>]^, #71 ^ ^ t> ^, 

#7] ^ ^ii^-^a-1 #71 ^12 *£<$n #°il ^#*Kr #31; ^ 

#71 *fl2 #21 #71 H^l^M- ^lTls-H #71 *fll sH=#<*|| ^"71 

^12 €^ 3fl^** ^#*Rr #31* e| 3* ^<L3- «>£^1 #^1^1 ^12 

[^t 1 * 62] 

71^1 «•# ^^1-^1 iJ^sl^l ic^ ^ ^#2}- alB ^ 
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#7l i^sH sem ^7) ^^-n^ XU ^ ^ #7l ^ 

SEA <^^ofl Xl2 Jfl = * ^*Rr #711; 

#7l XU SEjj Sfl^s. ^-71 X|2 ^ *fl = 7> #7l 71* #ofl XU ^<gnV 

* ^*Rr #X1; 

^ # ifl-M #7l XI 2 ^ 4^ 3#*Hr Xl3 sfl = » ^I^Kr #X1; 

X13 ^ Sfl= A o > 7 l 2^ sfl^S. A> ol^ A o V 7 l X|l ^<gnV ^ 

XI 1 ^ 3fl£f$f #7l X12 ^^Sflc A>ol^ ^-7] ^TJ. ^cgnV ^ -f-^^ tf| J= 

#71 t>lB ^^ofl ^olA-l* ^<5"Kr #X1; 

#71 HlB el-oioi XI 1 f^7> #<*fl XI 2 #7i ^*Kr *X1; 

#7i xi 2 #?i ^ #7i xi i #?> ^<£^ xi7i§><^ <y^*Rr #7l <^^i- 

°fl #3 XI l aflH/M: ^Hl ^#^171^ ^sel^l ^q- M ^*Rr 

#31; 

#71 iSEl^l k£ ^ 1-^1 ifl^-#«>ll #7l XI 1 ^ XI = 21- ^Sj-fe XI 4 3|E 

« l^sfe #X1; £ 

#71 XI 4 XI = #X1 ^SL^t-) &^r, * «MB #^g- ^^^is. 

#X1« i^Vfe «>£X1 #^1^1 Xl^«o v ^ . 
63] 

X162%H1 aW*!, #7l XU ^ X)H* * XI 2 ^ Xl^l- <8^*Rr ^XItt, 
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#71 7113 f^?_> ^lTl^H A oM ^£^^1 SEP cgo^ £ AV 7 ] a] H ^o] 

^ °J^-i: ^ ^#^171^ ^11 ^Hfl Sflc SeM ^ 2 SE« 5fl= ^-Bfl ^o. 

A oM 7111 sflJ= agj ^s. ^-71 7)12 5fl^- ^ ^13 

^ 4H1 5L*m-|r ^*Rr #31: ^ 

^7l S^Kg- ^Z^H A oM i£5]7l i^JE. ^^-t^l ^l ^#*Kr ^"71 7)1 1 ^ 

i« *flj=# ^ ^-71 alH e-V°J ^ ^^^1 ^#*Hr ^12 ^ ^ = 5. -g-e^Rr 5. 
64] 

^162^H1 Sa°H, AJ- 7 1 A £e j 7 l ^eH ^ #3lTr, 

<?l^Kr ^"71 ^SSl^l ^IEL ^s. A>ololl ijH*l*Rr ^-71 tijE ^.ol^. ^AJ 

°.sL <5^ *V ^-o] ^ 2 M]E ^-ol A o Vo]l tfl-§-*Rr ^"^-^ A o V 7l 7112 ^<£^ ^ 0 H1 ^ v}^ 
EL sflU* 1^*Hr #7fl ; ^ 

AV7I ^ sflEd^r 4iH£ *H #7l ^12 ^ ^7} 7fll ^<g*}- 

-g; aflT^H ^ 0 M Till 2a 211 = 1-1- i^#Al 71^ i^>^ ^^T *}±= #S.*$ 

^l^ Tll^wj-^. 
[^n 1 * 65] 

7ll62*oHl ^7) 7114 2fl^.# ^*Hr #7^, 
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^-71 ^14 -g-^ 5fl^ £^ev* #7] a]B ^^o] nfl^x} 4qzHM ^4 ^eh 
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